Europaisches Patentamt 
European Patent Office 
Office europ$en des brevets 



illliill 

© Publication number: 0109 942 B1 



© EUROPEAN PATENT SPECIFICATION 

© Date of publication of patent specification: 06.03.91 © Int. CI. 5 : A61K 39/00, C07G 3/00 

© Application number: 83850273.0 

@ Date of filing: 13.10.83 

The file contains technical information submitted 
after the application was filed and not included in 
this specification 



® Immunogenic protein or peptide complex, method of producing said complex and the use thereof 
as an immune stimulant and as a vaccine. 



CQ 
CM 

O) 



CL 
LU 



® Priority: 18.10.82 SE 8205892 

© Date of publication of application: 
30.05.84 Bulletin 84/22 

© Publication of the grant of the patent: 
06.03.91 Bulletin 91/10 

© Designated Contracting States: 

AT BE CH DE FR GB IT LI LU NL SE 

© References cited: 
EP-A- 0 037 931 
EP-A- 0 056 249 
EP-A- 0 058 021 
GB-A-1 083 815 
GB-A- 2 093 039 



@ Proprietor: Morein, Bror 
Krokusvagen 14 
S-175 74 Jarfalla(SE) 

© Inventor: Morein, Bror 
Krokusvagen 14 
S-175 74 jarfalla(SE) 

© Representative: Fagerlin, Hefene et al 

H. ALBIHNS PATENTBYRA AB P.O. Box 3137 
S-103 62 Stockholm(SE) 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person 
may give notice to the European Patent Office of opposition to the European patent granted. Notice of opposition 
shall be filed in a written reasoned statement. It shall not be deemed to have been filed until the opposition fee 
has been paid (Art. 99(1) European patent convention). 



Rank Xerox (UK) Business Services 



EP 0 109 942 B1 



Description 

The present invention relates to an immunogenic complex, so-called iscom, between antigenic proteins 
and peptides from viruses, mycoplasmas.bacteria, parasites or animal cells. The invention also relates to a 
s process for production thereof and the use thereof as an immune stimulant and vaccine. 

It is known that killed viruses for example influenza virus, have a good antigenic effect. They are, 
however, pyrogenic even after extensive purification. By isolation of components which are important for 
induction of protective immunity, the pyrogenic effect has been avoided, but the immunogenicity is often 
not sufficiently strong. Therefore suitable adjuvants must be introduced in those vaccines containing the 
w isolated antigens (subunits) in order to increase the immune response. On the other hand, effective 
adjuvants cause, in the manner which they have been used up to now, negative side effects. Adjuvant- 
containing vaccines are thus no better than vaccines based on the entire virus, as regards the pyrogenic 
effect. 

In order to increase the immunogenicity, detergent membrane proteins have been produced, which 

75 have been entrapped or bound to the surface of liposomes (EPC Application 7940083.0) Detergent-free 
membrane proteins in liposomes are described in USP 4 148 876. Incorporation of adjuvants in such 
detergent-free unilamellar liposome products is mentioned in USP 4 196 191 (without reporting on the effect 
thereof). USP 4 117 113 describes negatively charged liposomes containing virus antigen. In such 
liposomes containing influenza haemagglutinin and neuraminidase, incorporation in liposomes of an ad- 

20 juvant, mycobacterial cell walls, produces a better immune response. Better immune responses have also 
been obtained when adjuvants such as killed Mycobacterium tuberculosis, Bordetella pertussis and 
saponins have been introduced in such negatively charged liposomes containing diphtheria toxoid (USP 4 
053 585). All of the above-mentioned lipid-containing membrane protein products are, however, unstable 
after long storage, freeze-drying or uncareful handling, e.g. high temperature. 

25 Detergent-free and lipid-free protein micelles have also been produced as vaccine. It has been 
demonstrated that micelles of membrane proteins of Semliki Forest Virus (SFV) stimulate the formation of 
circulating antibodies against SFV and produce a protection in mice against fatal infection by SFV. On the 
other hand, such membrane protein micelles of parainfluenza-3-virus were not effective for stimulating 
antibody formation in lambs or in protecting against a dose of a PI-3-culture causing pneumonia, if an oil 

30 adjuvant was not mixed with the micelles. Oil adjuvants usually produce side effects in the form of local 
reactions at the Infection site (EPC Application 81102213.6). 

EP-A-58 021 and GB-A-1 083 815 describe preparations containing saponins and an inhalent allergen 
and a protozoal antigen, respectively. These preparations, however, are just mixtures of the antigen 
preparation and the saponin and they are given with conventional doses of the saponin. With the complex 

35 according to the invention, both the dose of protein or peptide and saponin can be lowered 10-100 times 
with unchanged antigenic activity. 

The purpose of the present invention is to avoid these disadvanages and to achieve a storage-stable 
protein complex with high immunogenicity and without side effects. This is achieved with lipid-free 
complexes between hydrophobic regions in proteins and peptides from viruses, mycoplasmas bacteria, 

40 animal cells or parasites, said complexes being produced by the addition of one or more glycosides. The 
new complexes have another morphological structure under electron microscopy than corresponding protein 
micelles produced without the addition of glycosides. The micelles have a compact central core with 
radially arranged spikes, while the complex according to the invention has an open spherical structure 
consisting of circular subunits or parts of the spheric structure. The complexes and the parts thereof also 

45 usually have a lower sedimentation constant (see Fig 1) than corresponding micelles and a higher 
sedimentation constant than the corresponding monomeric form of protein or peptide. 

The complexes according to the invention, which have been produced with the addition of glycosides, 
have better immunogenic activity than corresponding protein micelles produced without the addition of 
glycoside or complex between a protein molecule and solubilizing agent (monomeric forms) or protein 

50 molecules bound to a lipide I.e. virosomes and produce fewer side effects than when the protein micelles 
are mixed with the glycosides or other adjuvants. Thus the dose of membrane proteins can be reduced to 
about 1/10 or more. 

The proteins or peptides with hydrophobic regions that are complexed to hydrophobic regions of the 
glycosides may be 

55 A) amphiphatic proteins or peptides with hydrophilic and hydrophobic groups derived from or being 
membrane proteins or membrane peptides from enveloped viruses, bacteria, mycoplasmas, parasites or 
animal cells, or such proteins or peptides produced by hybrid DNA technique, or molecules produced 
synthetically, 
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B) hydrophilic proteins or peptides made amphiphatic by hydrophobic groups being coupled to them. 
These proteins or peptides may derive from viruses, bacteria, mycoplasmas, parasites, or be syn- 
thesized or obtained by hybrid DNA technique, 

C) amphiphatic proteins or peptides obtained by inaccessible hydrophobic parts of hydrophilic proteins 
5 being made accessible by chemical means. These proteins may derive from the microorganisms or cells 

mentioned above or obtained by hybrid DNA technique, or be synthesized. 



Preparation of complex 

70 

a) Concerning the preparation of membrane proteins or membrane peptides derived from whole cells or 
viruses, the preparation of the complexes comprises in principle three steps: purification or isolation of 
animal cells or microorganisms or fragments thereof; solubilizing of hydrophobic proteins and removal of 
the solubilizing agent while at the same time transferring the desired antigen in complex by means of 
75 glycoside in an immunogenic form (immunogenic complex). 



Purification and isolation 

20 Viruses, mycoplasmas bacteria, parasites and animal cells are concentrated and purified in a known 
manner (for references see 'The Tools of Biochemistry", T Q Cooper, John Wiley & Sons (1977) New York, 
which is incorporated as a reference) for example by gel filtration or centrifuging through a sugar gradient or 
gradient centrifuging through percol or with hollow fiber dialysis. For bacteria, it can be necessary or more 
advantageous to first lyse or break down the cell walls (for references see Cota-Robles and Stein, CRC 

25 Handbook of Microbiology Vol II (1973) pp 833-844 which is incorporated as a reference) with ultrasond or 
French press treatment for example. 

Solubilizing 

30 

The purified animal cells or microorganisms or fragments thereof are then mixed with non-ionic, ionic or 
Zwitterionic detergent or detergent based on gallic acid which is used in excess. Typical examples of 
suitable non-ionic detergents are polyglycol esters and polyglycol ethers with aliphatic or aryialiphatic acids 
and alcohols. Examples of these are alkylpolyoxyethylene ethers with the general formula C n H 2n *i- 

35 (OCH 2 CH 2 )xOH, shortened to C n E x ; alkylphenyl polyoxyethylene ethers containing a phenyl ring between 
the alkyl group and the polyoxyethy lene chain, abbreviated C n <t>E Xt e.g. Triton® X-100 - tert. - CsE^g - 
(octylphenolether of polyethylene oxide), acylpolyoxyethylene esters; acylpolyoxyethylene sorbitane esters, 
abbreviated C n sorbitane E x> e.g. Tween®20, Tween®80, £-D-alkyl-glycosides, e.g. 0-D-octyl-glycoside. The 
glycosides mentioned below can also be used, especially saponin. These are, however, weak detergents 

40 and should be used together with other detergents. Typical examples of suitable ionic detergents are gallic 
acid detergents such as e.g. desoxycholate and cholate. Even conjugated detergents such as e.g. 
taurodesoxycholate, glycodesoxycholate and glycocholate can be used. Possible Zwitter-ionic detergents 
are lysolecitin and synthetic lysophospholipids. Even mixtures of the above-mentioned detergents can be 
used. 

45 Solubilizing can also be performed with alcohols, organic solvents or small amphlpathic molecules such 
as heptane-1,2,3-triol, hexane-1,2,3-trlol, acetic acid, mixtures thereof or with detergents. 

The solubilizing agent Is used in excess in relation to the amount of lipid and hydrophobic proteins. 
Suitably cells or microorganisms and detergents are mixed in the weight ratio 1:3 to 1:10. 

Cells or microorganisms and solubilizing agent are mixed in buffered possibly saline solution. The 
so molarity of the saline solution lies between 0.02 and 0.5 M, preferably between 0.05 and 0.25 M, 0.1-0.2 M 
is preferred. The detergent should act for about 1 hour at room temperature. 

Sodium chloride is preferred as a salt, but other salts can also be considered, especially salts with alkali 
ions, earth alkali ions and ammonium ions and strong mineral acids and organic acids such as acetic acid, 
trichloroacidic acid, formic acid and oxalic acid. As a buffer, all substances are suitable which buffer in the 
55 pH interval 6.5-9. when using cholates and desoxycholates, pH 8-9 is preferred, and when using non-ionic 
detergents, pH 7.4. 
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The preparation of immunogenic complexes 

When cells or microorganisms have been solubilized, a mixture of solubilizing agent and cell or 
microorganism fragments are formed (hereinafter called fragments). Among the fragments there are 

5 charged monomeric antigenic proteins with hydrophobic regions in complex with the solubilizing agent. The 
new immunogenic complex according to the invention is produced by separating the charged monomeric 
antigenic proteins from the solubilizing agent in the presence of, or by directly transferring to, one or more 
glycosides which must have hydrophobic and hydrophilic regions and be present in a concentration of at 
least the critical micelle concentration. The rest of the fragments are removed before the complex according 

io to the invention is produced, while it is being produced, or afterwards, preferably before. 

The complex according to the invention can be produced either by removing the solubilizing agent, e.g. 
by dialysis, gel filtration or chromatography from the mixture of solubilizing agent, charged monomeric 
antigenic proteins, glycoside and possibly other fragments or by separating the charged, monomeric, 
antigenic proteins from said mixture, e.g. by gradient centrifuging, chromatography or electrophoresis. The 

75 essential feature of the invention is that the monomeric antigenic proteins are separated from the 
solubilizing agent during the simultaneous presence of the glycoside or after separation are directly 
transferred to the glycoside, of which the micelle form should be present. When the monomeric anti genie 
proteins are separated from the solubilizing agent so that they can come directly into contact with the 
glycoside, the special complex according to the invention is formed. It is assumed that the micelle form of 

20 the glycoside is the base for forming the complex and that this is formed by attraction between hydrophobic 
regions on the glycoside micelles and hydrophobic regions on the membrane proteins. The amount of 
glycoside in the complex varies depending on the glycoside used and the complex bound membrane 
proteins and lies between 0.5 and 50% by weight, especially between 0.5 and 25% by weight, preferably 
between 0.5 and 15, often between 0.5 and 10% by weight, and especially between 2 and 8% by weight. If 

25 the charged antigenic monomeric proteins are separated from the solubilizing agent in the absence of the 
glycoside, protein micelles of the type produced according to EPC Application 81102213.6 are formed 
however. 

It is suitable to remove the other fragments by gradient centrifuging since the sedimentation constant 
for the components involved decreases in the following order: cell fragment, protein complex with 

30 solubilizing agent or according to the invention, monomeric proteins and solubilizing agent. Thus the other 
fragments can be removed with gradient centrifuging from the mixture of solubilizing agent, monomeric 
proteins, and other fragments before the glycoside is added and the solubilizing agent removed, e.g. by 
dialysis, gel filtration, chromatography or the monomeric proteins be separated from the solubilizing agent, 
e.g. by electrophoresis.chromatography or gradient centrifuging. In the latter method, it is also possible to 

35 remove the other fragments during the same gradient centrifuging, as the complex Is formed. It is also 
possible to separate other cell components after the complex has been formed according to the above, e.g. 
by centrifuging, affinity chromatography, or gel filtration. 

The glycoside can be any glycoside at all with hydrophobic and hydrophilic regions. Preferably, the 
saponins are used which are described in R Tschesche and Wulf, Chemie und Biologie der Saponine in 

40 Fortschritte der Chemie Organischer Naturstoffe, published by W Herz, H Grisebach, G W Kirby, Vol 30 
(1973), especially the strongly polar saponins, primarily the polar triterpensaponins such as the polar acidic 
bisdesmosides, e.g. saponin extract from Quillajabark Araloside A, Chikosetsusaponin IV, Calendula- 
Glycoside C, Chikusetsusaponin V, Achyranthes-Saponin B, Calendula-Glycoside A, Araloside B, Araloside 
C, Putranjia-Saponin III, Bersamasaponoside, Putranjia-Saponin IV, Trichoside A, Trichoside B, Saponaside 

45 A, Trichoside C, Gypsoside, Nutanoside, Dianthoslde C, Saponaside D. preferably aescine from Aesculus 
hippocastanum (T Patt and W Winkler: Das therapeutisch wirksame Prinzip der Rosskastanie (Aesculus 
hippocastanum), Arzneimittelforschung 10(4), 273-275 (1960) or sapoalbin from Gypsophilla struthium (R 
Vochten, P Joos and R Ruyssen: Physico-chemical properties of sapoalbin and their relation to the foam 
stability, J Pharm Belg 42, 213-226 (1968), especially saponin extract from Quillaja saponaria Molina, 

so primarily the DQ-extract which is produced according to K Dalsgaard: Saponin Adjuvants, Bull Off Int Epiz 
77 (7-8), 1289-1295 (1972) and Quit A which is produced according to K Dalsgaard: Saponin Adjuvants III, 
Archiv fUr die Gesamte Virusforschung 44, 243-254 (1974). Also mixtures of glycosides can be used. The 
amount of glycoside added should be at least 1-3 times their critical micelle formation concentration (CMC), 
preferably at least 5, especially at least 7-12 times. It is assumed that the glycoside in this case can be 

55 bound to and catch monomer forms, of the membrane proteins. Preferably Quil A is used, which has a 
critical micelle formation concentration of 0.03% by weight. The amount of Quil A should then be at least 
0.02% by weight, especially 0.05-0.5% by weight, preferably 0.2% by weight. The citations above 
concerning the glycosides are Incorporated as references. 
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The separation of the charged monomeric antigenic proteins from the solubilizing agent has been done 
by centrifuging, dialysis electrophoresis, and different chromatographic methods. 



5 The centrifuge method 

The mixture of fragmented cells or microorganisms and solubilizing agent made according to the above 
is gradient-centrifuged and layered on top of e.g. a sugar or salt solution, containing solubilizing agent, 
under which a gradient containing the glycoside is present, such as a sugar gradient or a gradient of 

ro glycerol or metrize amide or a heavy salt e.g. CsCI (i.e. relatively inert substances which have suitable 
density, viscosity to act as gradient material), e.g. with the concentrations for a sugar gradient given below. 

The gradient system is centrifuged at at least 100,000 g. As sugar there can be used monosaccharides 
such as lactose, maltose, disaccharides such as lactose, maltose, saccharose, but also trioses, tetroses and 
glycerine. Preferably saccharose is used. The sugar concentration in the gradient is suitably at least 5, 

75 preferably 15-25% by weight as beginning concentration (uppermost in the gradient) and the final 
concentration is at least 20, preferably 45-60% by weight (lowermost in the gradient). The gradient can for 
example consist of an upper layer with 5-25% by weight sugar content and a lower layer with 20-60% by 
weight sugar content. However, there can also be several layers, the concentration differences between the 
individual layers being reduced correspondingly. The sugar gradient contains a glycoside or a mixture of 

20 glycosides. The amount of glycoside should be at least 1-3, preferably at least 7-12 times CMC for Quit A 
at least 0.02, especially at least 0.05-0.5, preferably at least 0.2% by weight. In this glycoside containing 
gradient the solubilizing agent is separated, and the complex between the solubilizing agent and the protein 
is transformed to protein-glycoside complex. 

On top of the sugar gradient there is a layer of a solution of sugar or heavy salt which contains 

25 solubilizing agent or a mixture of solubilizing agents. The lipids are remaining in this layer. The concentra- 
tion of solubilizing agent in this layer is less than or the same as in the applied mixture of microorganisms 
or cells and solubilizing agent and lies suitably between 0.12 and 3% by weight, preferably between 0.75 
and 1.5% by weight, with 1% by weight being preferred. The sugar or salt concentration can be the same 
as or less than the concentration in the upper layer of the gradient. 

30 After centrifuging at at least 100,000 g for at least 16 h, preferably for 20 h at 20° C, the proteinaceous 
fractions are collected and dialyzed against buffer (0.5 M to 0.001 M) preferably 0.005 M Tris-HCI, 0.01 M 
NaCI, pH 7.4 or 0.2 M ammonium acetate buffer, pH 7.0 and Is concentrated e.g. as described in The Tools 
of Biochemistry by T G Cooper, edit John Wiley & Sons (New York 1974) which is incorporated as a 
reference, e.g. by lyophilisation, vacuum dialysis and ultrafiltrating. During the centrifuging, all constituents 

35 are settled whereby the solubilizing agent loosen from the complex of protein and solubilizing agent, and 
the monomeric proteins are transferred to the glycoside and form complexes therewith. In the subsequent 
dialysis the sugar is taken away. 

The complex can possibly be purified further, e.g. from free glycoside by gradient centrifuging, e.g. by 
a sugar gradient containing 25-60% by weight sugar, preferably 10-40% by weight saccharose. 

40 

The dialysis method 

After purification of cells or the microorganisms as described above and after they have been mixed 
45 with solubilizing agent in the above described weight ratio, the mixture of cells and soiubilizing agent, in the 
above described buffer can alternatively directly be mixed with at least 1-3, preferably 7-12 times CMC for 
Quil A 0.05-2% by weight glycoside, preferably 0.2% by weight glycoside and be dialyzed against the 
buffer such as 0.5-0.001 M, preferably 0.005 M Tris-HCI, 0.01 M NaCI, pH 7.4, especially 0.2 M ammonium 
acetate buffer, pH 7.0. This separates the solubilizing agent in the presence of the glycoside. The 
so membrane protein complex produced can then be isolated with sedimentation gradient centrifuging, such as 
is described on page 9, last paragraph, the glycoside additive Is excluded however, and is freed from the 
other fragments and free glycoside. 

The mixture of cells and microorganisms and solubilizing agent in buffer can also be gradient 
centrifuged and e.g. be layered on a 5-60% by weight sugar gradient in the above buffer, preferably a 10- 
55 20% by weight saccharose gradient and be centrifuged at at least 150,000 g for at least 20 minutes, 
preferably for 30 minutes at 250,000 g. The other fragments are thereby separated from the complex 
between solubilizing agent and protein. 

The proteinaceous upper liquid, called top fraction, is extracted and the glycoside is added in an 
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amount of at least 1-3, preferably at least 7-12 times CMC for Qull A 0.05-0.5% by weight, preferably 0.2% 
by weight, and Is dialyzed against buffer 0.5-0,001 M, especially 0.005 M Tris-HCI, 0.01 M HCI, pH 7.4, 
preferably 0.2 M ammonium acetate. The solubilizing agent is removed in the presence of the glycoside. 
Further purification can be done with sedimentation gradient centrifuging (see page 9, last paragraph). 
5 Further purification can be done by centri fuging through a sugar gradient containing 5-60% by weight 
sugar, preferably 19-40% by weight sugar. 



The electrophoresis method 

10 

Alternatively, the mixture of fragmented microorganisms or cells and solubilizing agent or the prot- 
einaceous top liquid (other fragments and free solubilizing agent removed) which is obtained, when the 
mixture is gradient-centrifuged e.g. by a 5-60% by weight, preferably 10-20% by weight sugar gradient in 
buffer, is separated by electrophoresis from the solubilizing agent and is transferred in a solution containing 

75 at least 1-3, preferably at least 7-12 times CMC.for Qui) A 0.05-0.5% by weight glycosides, preferably 0.2% 
by weight glycoside. The charged monomeric antigenic proteins are thereby separated from the solubilizing 
agent. For separation by electrophoresis, it is suitable that the solubilizing agent-buffer solution not contain 
extra added salt which can interfere with the electrophoresis and produce excessively high temperature. It is 
possible to use e.g. zone electrophoresis with or without carriers and isotakophoresis with or without 

20 carriers. Common substances can be used as carriers such as polyacrylamide, agar, silica gel, starch, 
cellulose, polyvinylchloride, ion exchanger, celite. Isolation and concentration of complexes are done as 
described on page 10, lines 23-26. Further purification with gradient-centrifuging (see page 10, last 
paragraph). 

If hydrophobic membrane proteins with various charges or weight are present in the starting material, it 
25 is possible with electrophoresis or the centrifuging methods to separate them from each other and produce 
separate complexes of them. With these conditions, it is possible to separate and enrich complexes of 
various membrane proteins. 

30 Chromatographic methods 

The solubilized proteins can optionally, after being purified from cell fragments, be separated from the 
solubilizing agent with chromatographic methods, the antigen structure being adsorbed into an insoluble 
substratum (matrix) which may consist of e.g. cellulose, agarose, dextrane, acrylamide and glass. Different 

35 ligands are coupled to the matrix structure which then receives specific properties which are utilized during 
the separation. The antigen structure is usually adsorbed at the same time as the solubilizing agent used 
passes unadsorbed through the matrix. Then follows desadsorbation of the antigen. During the desadsor- 
bation step there can take place an exchange of solubilizing agent, salt and buffer substance, the 
solubilizing agent being replaceable by the glycoside, and complex being formed. 

40 In ion exchange chromatography, charged ligand molecules such as diethylaminoethyl (DEAE) are 
coupled to matrix and employed as cation exchangers. Carboxyl methyl (CM) or phosphate groups (P) are 
coupled to matrix and employed as anion exchangers. By using differences in net charge between antigen 
structures and solubilizing agent, these molecules are separated. In general the solubilizing agent is 
uncharged and the protein charged. Elution is performed with salt gradient such as K- or NaCI- or pH 

45 adjustment with phosphate buffer in the presence of a solubilizing agent (as to concentration and examples 
see section Solubilizing above). In elution the protein can be purified, the solubilizing agent exchanged or 
the complex formed if the glycoside is added to the eluant instead of solubilizing agent. Salts are 
subsequently removed by dialysis. 

In gel filtration it is made use of the solubilizing agent being smaller than the antigen structures and 

so coming out in subsequent fractions. 

By means of immunoaffinity-chromatography antibodies can be irreversibly bonded to the matrix 
mentioned above, whereafter the unique specificity and affinity of antibodies are utilized for purifying the 
desired antigen structure. The solubilizing agent has no affinity for antibodies. Elution is performed by mild 
denaturation, e.g. pH reduction to about 4 and in the presence of solubilizing agent or glycoside. 

55 In lectin chromatography are used lectins, a group of proteins capable of reacting reversibly with 
specific sugar groups, which makes it possible for them to bind glycoproteins, for example. The lectin is 
coupled as ligand to e.g. Sepharose (Pharmacia, Uppsala) or is commercially bought ready-coupled to a 
suitable matrix. Detergents (solubilizing agents) have no affinity for the immobilized lectin, The adsorbed 
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antigen structure is usually desadsorbed by addition of methylated sugar such as methyl mannoside, 
methyl glucoside and N-acetyl-glycosamine dissolved in buffered salt solution in the presence of solubiliz- 
Ing agent or glycoside. 

In covalent chromatography, an antigen structure with a thiol group with a covalent bond is bonded to 
5 matrix. The thiol group in the antigen is selectively bonded to an activated thio group coupled to a suitable 
matrix by thio-disulfide exchange. This bond is reversible, and after removal by washing of the solubllizing 
agent the thiol-carrying antigen structure can be eluted by reduction of the disulphide bond by mercapto 
ethanol or dithiotrietol in the presence of solubllizing agent or glycoside. 

10 

Hydrophobic chromatography 

This technique employs the interaction of an immobilized hydrophobic ligand of the octyl, phenyl type 
and hydrophobic surfaces of the antigen structure. Alternatively, this technique can be a method of bonding 

75 the solubllizing agent from the mixture to the ligand at the same time as the antigen structure can 
unadsorbed be recovered for continued treatment according to Example 4 (the dialysis method). Under 
other conditions the antigen structure can be bonded to the ligand, and as the solubllizing agent has no 
affinity for the ligand, one proceeds according to the dialysis method. Immobilization at high ion strength is 
effected by e.g. ammonium sulphate, and elution is effected at low ion strength with water or ethylene 

20 glycol. 

The complexes can thus contain membrane proteins from bacteria, it being then advantageous to first 
break the cell walls before the cell material is treated by the process above. Examples of bacteria from 
which hydrophobic proteins can be produced are e.g. Escherichia, Staphylococci, Haemaophilus, e.g. H. 
influenzae, Bordetella, e.g. B. pertussis, Vibrio, e.g. V. cholerae, Salmonella, e.g. S. typhi, S. paratyphi, 

25 preferably adherence factor in Coli, e.g. pili K 88 and porin protein in e.g. Salmonella or outer membrane 
proteins from B. pertussis and Neisseria meningitidis. 

Examples of usable viruses with envelopes are Orthomyxovlridae such as influenza A,B,C, Paramyx- 
oviridae, especially measles virus, mumps virus, parainfluenza 1,2,3 and 4.viruses, canine distemper virus 
and rinderpest virus, Rhabdoviridae, especially rabies virus, Retroviridae, especially feline leukemia virus 

30 and bovine leukemia virus, Herpesviridae, especially Pseudorabies, Coronaviridae, Togaviridae, such as 
EEE.WEE.VEE (eastern, western and Venezuela equine encephalitis), yellow feaver virus, especially bovine 
virus diarrhea virus, and European swine feaver virus Arenaviridae, Poxviridae, Bunyaviridae, Iridioviridae, 
especially African swine feaver virus and among unclassified viruses, human hepatitis B-virus and Marburg/ 
Ebola virus. 

35 Examples of parasites which can be used according to the invention are Protoza, such as Toxoplasma, 
e.g. Toxoplasma gondii, Plasmodium, e.g. Plasmodium vivax. malartae, falciparum, Teileria parvum ovale 
and Filaroldae, preferably Parafllaria and Onchocerca, Entamoeba histolytica, anaplasma of various types, 
Schistosoma such as Schistosoma haematobium, mansoni, japonicum, and Trypanosoma, e.g. Try- 
panosoma gambiense, brusei or congolesi. 

40 b) It is also possible to start from non-hydrophobic proteins or peptides and to couple hydrophobic 
groups to these. The non-hydrophobic proteins may derive from viruses with or without envelope, bacteria, 
mycoplasma, parasites. Examples of non-enveloped viruses with non-hydrophobic proteins are Plcor- 
naviridae, e.g. foot-and-mouth disease virus, polio virus, Adenoviridae, Parvoviridae, e.g. feline pest virus 
and swine parvovirus, Reoviridae, e.g. Rotavirus. Examples of mycoplasma are M. pnemoniae, mycoides, 

45 bovis, suis, orale, salvarium, hominis and fermentans. 

These proteins or peptides can be obtained purified such as described in a). 

The hydrophobic group that can be coupled to the non-hydrophobic proteins are straight, branched, 
saturated or unsaturated aliphatic chains having 1,2,3, 4, 5, 6, 7 and 8 carbon atoms, preferably 6, 7 and 8 
carbon atoms; small peptides with 1, 2, 3, 4 or 5 amino acids, preferably 2, 3, 4, selected from Trp, lie, Phe, 
so Pro, Tyr, Leu, Var, especially Tyr; cholesterol derivatives such as choline acid, ursodesoxycholine acid. 

These hydrophobic groups must be bonded to a group that can be coupled to the non-hydrophobic 
protein such as carboxyl-, amino-, disulphide-, hydroxyl-, sulphydryl-and carbonyl group, such as aldehyde 
groups. 

As hydrophobic groups that can be coupled are selected preferably carboxyl, aldehyde, amino, 
55 hydroxyl, and disulphide derivatives of methan, ethane, propane, butane, hexane, heptane, octane and 
peptides containing Cys, Asp, Qlu, Lys, preferably octanal and Tyr.Tyr.Tyr-Cys, -Asp or -Glu. The 
hydrophobic groups with a group that can be coupled must be dissolved in water with the aid of for 
example the solubllizing agents and detergents mentioned above or hydrochloric acid, acetic acid, 67% by 
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volume acetic acid, caustic liquor, ammonia, depending on what substance is to be dissolved. pH is then 
adjusted to the neutral direction without the substance precipitating; here it Is to make sure that there is not 
obtained a pH value that denaturates the protein to which the hydrophobic group is to be coupled. 

The hydrophobic molecule is added to the non-hydrophobic protein in the molar ratio of 10:1 to 0.1:1, 
5 preferably 1:1. 

Hydrophobic groups with a carboxyl group as coupling molecule can be coupled to the protein through 
water-soluble carbodilmides or composite anhydrides. In the first case the carboxyl group is activated at pH 
5 with carbodilmlde and mixed with the protein dissolved in buffer pH 8 with a high phosphate content. In 
the latter case the carboxy compound is reacted with isobutylchioroformate in the presence of triethylamine 
w In dioxane or acetonitrile, and the resulting anhydride is added to the protein at pH 8 to 9. It is also possible 
to convert the carboxyl group with hydrazine to hydrazide which together with aldehydes and ketones in 
periodate-oxidized sugar units in the protein gives hydrazone bonds. 

The amino groups with nitrious acid can at a low temperature be converted to diazonium salts, which 
gives azo bonds with Tyr, His and Lys. 
rs The hydroxyl groups with succinic anhydride can be converted to hemisuccinate derivatives which can 
be coupled as carboxyl groups. 

Aldehyde groups can be reacted with amino groups in the protein to a Schiffs base. 

Several coupling groups and methods are described in Journal of Immunological Methods, 59 (1983) 
129-143, 289-299, Methods in Enzymology Vol 93 pp 280-33, and in Analytical Biochemistry 116, 402-407 
20 (1981) which are here incorporated as references. 

The proteins or peptides so produced having received hydrophobic groups are then complex-bonded 
with glycoside, as described in a), but here the purification steps for removing cell fragments can be 
omitted. 

c) It is also possible to start from hydrophilic proteins having enclosed hydrophobic groups and make 
25 them subsequently accessible by gently denaturating the proteins, i.e. with a low pH of about 2.5, 3M urea 
or at a high temperature above 70 *C. Such proteins may be immunoglobullnes such as IgG, IgM, IgA, IgD 
and Ig E. The immunoglobulines can be used as antidiotypic antibodies. The proteins are obtained purified 
as proteins as described in b) and then complex-bonded to glycoside as described in a), the purification 
steps for removing cell fragments being omitted. 
30 The immunogenic complex according to the invention can be used for specific immuno-stimulation in 
humans and animals. 

They can thus be used as vaccines against deceases caused by bacteria, viruses, mycoplasmas and 
parasites and for producing antibodies for research purposes against membrane proteins from various 
animal cells. 

35 Also mixtures of amphiphatic proteins from various bacteria or viruses can be added to produce 
vaccines against several afflictions. 

The invention also concerns human or veterinary compositions comprising iscom according to the 
invention possibly together with usual additives and fillers preferably in the form of a buffer solution of 
iscom, i.e. a T,N-solution (Example 1). 

40 The invention will be described in more detail with the following nonlimiting examples. 

Example 1 . Parainfluenza-3-virus U23 isolated in Umea, was purified by means of centrifuging through 
30% by weight saccharose at 100,000 g for 1 hour at 4*C. The bottom layer was dissolved to a 
concentration of about 10 mg/ml in 0.05 M Tris-HCI, pH 7.4 and 0.1 M NaCI (TN). 1-5 mg/ml PI-3-virus in 
the same buffer (TN) was solubilized with 2% by weight (final concentration) Triton X-100 together with 

45 about 10 5 counts/minute 3 H-marked virus (A Luukkonen, C Gamberg, E Renkonen (1979) Virology 76 pp 
55-59, which is incorporated as a reference) in TN buffer. A sample volume of about 200 ul was layered on 
300 ul 15% saccharose containing 1% Triton X-100 in TN and a 12 ml saccharose gradient in TN from 20 
to 50% by weight containing 0.2% by weight Quil A. The centrifuging was carried out at 250,000 g for 22 
hours at 20 °C, After centrifuging, fractions of 500 ul were collected from below and samples (20-50 ul) 

so were measured for radioactivity. The radioactive protein fractions were put together and dialyzed on 0.005 
m Tris-HCI, 0.01 M NaCI, pH 7.4, was dosed in 10 ml flasks and concentrated by lyophilisation for 18 hours 
in an Edwards freeze-drying apparatus. 

This preparation had a sedimentation coefficient of 24 S. 

Further purification of the complex was done by centrifuging of the complex through a 10-40% by 
55 weight saccharose gradient. 

Example 2 . The process according to Example 1 was repeated by using equine influenza virus 
(Solvalla, isolaTed from Solvalla, Stockholm). The experiment was repeated without glycoside being added 
(i.e. in principle according to EPC application 81102213.6) and the protein micelles so obtained and the 



8 



EP0 109 942 B1 



protein complex produced with glycoside were subjected to sedimentation gradient centrifuging through a 
10-40% by weight sugar solution at 280,000 g for 4 hours at + 4°C. The results are given in Fig 1 (dotted 
curve) which also shows the sedimentation coefficient for tyroglobulln as standard (circles 19 S at the 
arrow). It reveals that the sedimentation coefficient for protein micelles is 30 S and for glycoside protein 
5 micelles 19 S. (The virus glycoprotein was marked with galactosoxidase- 3 H-borhydride method.) 

Example 3 . The process according to Example 1 was repeated with measles virus instead of 
parainfluenza-3-virus. A complex was obtained which under electromicroscopy showed the characteristic 
structure revealed in Fig 2. 

Example 4 . Rabies virus produced at RIV Bilthoven (Holland) was purified by gel layering on Sephacryl 
w S300 and concentrated to 2 mg/ml in TN according to the method described by Van Wezel et al. (Develop. 
Biol. Standard (1978), 41, 159-168). 1 mg of virus was made soluble with 100 mM octyl-jS-D-glucoside and 
was incubated for 45 minutes at 20° C. The sample was stratified over a 50% by weight sugar solution and 
was centrifuged at 250,000 g for 45 minutes at + 4*C. The upper solution was extracted and Quil A was 
added to 0.2% by weight. 

75 The sample was enclosed in a cellulose hose and dialyzed at +20°C in 0.15 M ammonium acetate 
buffer in a volume of 1000 ml, which was changed 3 times during 72 hours of constant agitation. The 
dialyzed material contained rabies virus complex. A portion of the material was purified further by means of 
centrifuging through a 10-40% by weight sugar solution at 280,000 g for 4 hours at +4°C. Electron 
microscopy revealed the structure shown in Fig 3. 

20 Example 5 . The process according to Example 4 was repeated with measles virus. The complex 
obtained showed the same structure as the complex produced according to Example 3. 

Example 6 . Parainfluenza-3-virus (U-23) was purified with saccharose gradient centrifuging and virus 
thus purified was dissolved to a concentration of 10 mg/ml in 0.02 M barbiton buffer, pH 8.0, 0.24 M 
glucose (BG). 1-5 mg/ml PI-3-vlrus In BG-buffer, was made soluble with 2% Triton X-100 together with 

25 about 10 5 3 H-counts/minute-marked virus (according to ref Luukkonen et al, 1977) in BG-buffer. A sample 
volume of 1 ml was layered on a 1% agarose gel containing 0.02 M barbiton buffer, pH 8.0, and 0.02% by 
weight Quil A. The agarose gel was enclosed in a tube with a surface of 85 mm 2 and a height of 25 mm. 
The upper portion and the lower portion of the tube were each connected to electrophoresis buffer of 0,02 
M barbiton buffer, pH 8.0. The upper vessel was connected to a negative electrode and the under vessel to 

30 a positive electrode. The electrophoresis was carried out at 5 V/cm for 4 hours. The sample was collected 
on the anode side of the gel and it was measured for radioactivity. The sample was dialyzed in 0.15 M 
ammonium acetate buffer, pH 7.0, and was concentrated by lyophilization. 

This preparation had a sedimentation coefficient of about 20 S, measured in the same manner as in 
Example 2. 

35 Further purification of the complex was done by centrifuging the complex through a 10-40% by weight 
saccharose gradient. 

Example 7 . Toxoplasma gondii (obtained from Tage Waller, Statens Veterinarmedicinska Anstalt) was 
purified by means of filtering through cotton and centrifuging through 30% by weight saccharose at 100,000 
g for 20 minutes at 4* C. The purified preparation was dissolved to a concentration of about 5 mg/ml in 0.05 

40 M Tris-HCI, pH 7.4, and 0.1 M NaCI (TN). 1 mg of Toxoplasma gondii was solubilized in 5% octyl-0-D- 
glucoside and 5% saponin according to "An investigation of the antigenic structure of Toxoplasma gondii", 
Parasite Immunology 1981, 3, 235-248, incorporated as a reference, together with about 10 5 counts/minute 
3 H-marked toxoplasmas (Luukkonen et al, 1977) in TN-buffer. A sample volume of about 200 jxl was 
stratified over 300 ul of 15% saccharose containing 1% Triton X-100 in TN and a 12 mi saccharose 

45 gradient in TN from 20 to 50% by weight containing 0.2% by weight Quil A, Centrifuging was done at 
150,000 g at 20 'C for about 18 hours. After centrifuging, the gradient was drawn off in fractions of 500 til 
and samples of (20-50 ul) were measured for radioactivity. Two different radioactive peaks could be 
detected. The fractions within the various peaks were put together, each peak by itself, were dialyzed and 
concentrated by freeze-drying as disclosed in Example 1. The complex with Quil A had a lower 

50 sedimentation coefficient than protein micelles produced from the same parasite. 

Example 8 . Bacteria E. coli with plasmld plli K 88 were shaken mechanically and precipitated three 
times at the isoelectric point. The material was then treated In the same manner as described in Example 1, 
Complexes were obtained with the characteristic structure shown in Figs 2 and 3. 

Example 9 . The process according to Example 8 was repeated with Salmonella, which carries porin 

55 protein. Complexes were obtained with the characteristic structure shown in Figs 2 and 3. 

Example 10 . Epitel kidney cells from cats which had been infected by Feline leukemia virus were 
treated with thTprocess according to Example 1 . Complexes were obtained with the characteristic structure 
revealed in Figs 2 and 3. 



9 



EP 0 109 942 B1 



Example 11_ . Epitel kidney cells which had been transformed by bovine leukemia virus were treated 
with the process according to Example 1. Complexes were obtained with the characteristic structure shown 
in Figs 2 and 3. 

Example 12 . Parainfluen2a-3-virus U-23 was purified and protein complex was prepared according to 

5 the process oFExample 1 but with the difference that saccharose gradient in TN from 20 to 50% by weight 
contains a saponin other than Quil A. Two commercially available saponins were tested, Merck "Weiss", 
rein 51400023 and Sc, Lickhardt "S" Schuchardt, Munich. (Saponins in pure form. The manufacturer did not 
want to reveal the type of the product. In thin layer chromatography they differ from Quil A). The resulting 
complex had a sedimentation coefficient of 24 S and showed the same structure as that of the complex 

jo prepared according to Example 3. 

Example 13 . 5 mg measles virus were solubilized according to Example 3 and applied to an anion 
exchanger of DEAE cellulose type. The ion exchanger was kept in a column of 20 ml and was equilibrated 
with 0.01 M phosphate buffer, pH 7.2, 0.5% by weight of octyl-0-D-glucoside. The sample material was 
applied to the ion exchanger and non-adsorbed material was washed away after rinsing-through by 5 

75 column volumes 0.01 M phosphate buffer, pH 7.2, 0.5% by weight of octyl-£-D-glucoside, and then the 
adsorbed material was eluted after addition to the column of a salt gradient between 0 and 0.5 M NaCI 
dissolved in o.01 M phosphate, pH 7.2, 0.5% by weight of octyl-/3-D-glucoside. The fractions in which 
measles membrane proteins were identified were combined and Quil A was added to 0.1% by weight and 
dialyzed on 0.05 M ammonium acetate, pH 7.0. A complex was formed with the characteristic structure in 

20 Figs 2 and 3. 

Example 14 . 22 nm particles of Hepatitis B virus received from London School of Tropical Medicine 
and Hygiene (England) was resuspended to a concentration of 1 mg/ml in TN. 0.3 mg protein of 22 nm 
particles were solubilized by 2% by volume of Triton X-100, 0.5 M NaCI and incubated for 16 hours at 
+ 37*C. Then the process according to Example 1 was repeated. The resulting complex showed a 

25 sedimentation coefficient of 20 S. Electron microscopy revealed a complex having a structure as that shown 
in Fig 4. This structure differs from the structure shown in Fig 2 in that it consists of parts of this structure. 

Example 15 . 3 mg bovine diarrhoea virus (B DV) dissolved in TN, were solubilized by addition of Triton 
X-100 to 1% by volume. The mixture was agitated for 2 hours at room temperature. Thus solubilized virus 
was applied to a lectin column consisting of the lectin Lentil immobilized to Sepharose 4 B (Pharmacia, 

30 Uppsala). The column was equilibrated with TN and after introduction of the virus material on to the column, 
it was washed with 5 column volumes TN containing 0.1% by volume Triton X-100 followed by 10 column 
volumes TN. Virus enveloped proteins were desadsorbed by eluting buffer consisting of 0.2 M methyl-a-D- 
mannoside, 0.5% by weight of octyl-0-D-glucoside dissolved in TN being added to columns. The fractions 
containing virus enveloped proteins were collected and Quil A was added to 0.1 % by weight. The mixture 

35 was dialyzed on 0.05 M ammonium acetate pH 7.0 at +4* C for 3 days with three changes of buffer volume 
of 1 litre. 

The final product was subjected to lyophilization and electron microscopy revealed (complex) structures 
being parts of the complex shown in Fig 4. This preparation had a sedimentation coefficient of 20 S. 

Example 16 . Polio virus was killed by formalin and purified by known methods for example by 
40 ultrafiltration followed by gel chromatography in Sepharose (Pharmacia, Uppsala), and finally density 
centrifugation in ceasium chloride. 

Virus was solubilized In a suitable solubilizing buffer such as TN containing a solubilizing agent i.e. 2% 
SDS (Sodium Dodecyl Sulphate) which is heated to 90 °C for 2 minutes. The virus proteins are separated 
by electrophoresis in a 13% polyacrylamide gel containing 0.1% SDS. The proteins in the gel were 
45 identified after colouration with Co massie Blue R 250. VP 3 was one of the virus proteins having a 
molecular weight of about 26 000 dalton This virus protein strand was cut out from the gel and extracted 
therefrom by transverse electrophoresis. 

The extracted material was dissolved in TN containing the solubilizing agent 2% Triton X-100. This 
mixture was then used to produce protein complex (iscomer) according to the centrifuging method, see 
50 Example 1 . Electron microscopy revealed the characteristic structure of the preparation as shown in Fig 3. 

Example 17 . Purified polio virus produced at RIV Bilthoven. which was killed with formalin was 
dissolved in 67% by volume of acetic acid containing 0.1 M MgCfe. 

The virus material was then subjected to ultra-centrifugation for 2 hours at 100,000 g, and the 
supernatant containing solely virus proteins was taken care of and dialyzed in the presence of 0.1% by 
55 weight Quil A against 0.01 M Tris, 0.14 M NaCI, pH 7.4. The resulting complex showed the same structure 
as that of the complex prepared according to Example 3. 

Example 18 . Outer membrane proteins of Neisseria meningitidis were received freeze-dehydrated from 
National Institute of Health, the Netherlands, and were dissolved in TN containing 2% by weight octyl-/3-D- 
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glucoside and 0.1% by weight Quil A, and treated In the same manner as in Example 4, The resulting 
complex had a sedimentation coefficient of 20 S measured in the same manner as in Example 2. 

Example 19 . Peptide with hydrophobic amino acids. Foot-and-mouth disease peptide 144-169, 0 
Kaufbehren. VP 1 synthezided with 0, 1, 2, 3 and 4 Tyrosin, coupled to one end, was used (as 
commercially received). The peptide was dissolved in an exceedingly small amount of 67% by volume of 
acetic acid, neutralized with 25% ammonia and diluted to 0.5 M Amm Acetate with Ag dest (detergent to 
2% final concentration). 0.1% glycoside was added and the mixture was dialyzed on 0.05 M Amm Acetate, 
pH 7. (Dialysis tube Spectra Por 6 MWCO 1.000). 

Mice were vaccinated twice with 50 ul at intervals of 2 weeks. 



Peptide /number Tyr EL ISA value (antibodies) 2nd tapping 
0 0.005 
75 1 0,217 
. 2 0.311 

3 0.347 

4 0.346 



20 



Complex having formed can be shown by electron microscopy (see Fig 5) revealing a spherical 
electron tight particle having a length 20-40 nm and a breadth 10 nm. Other sizes were also seen. 

Fig 5a shows the electron microscope (EM) picture of the peptide coupled to three tyrosine and Fig 5b 
25 shows the EM picture of the peptide coupled to four tyrosine. 

Example 20 . IgG from mice, purified according to known methods (M Van den Branden, J L de Coen, 
L Kanarek and" Ruyschaert (1981) and Molecular immunology 18 , pp 621-631 (1981)) or enriched by 
ammonium sulphate solution (J E Conradie, M Govender, L Visser, Journal of Immunological Methods Vol 
59, pp 289-299, 1983, citations incorporated as reference) was dialyzed overnight against 1 litre 0.15 M 
30 phosphate (PC Phosphate citrate buffer pH 2 in refrigerating chamber. 2% detergent (e.g. octyl-tf-D 1 
glucoside) was then added. If a detergent having a low critical mrcelluar concentration (CMC)is used, 
detergent should be changed before starting dialysis. The mixture was dialyzed on PC pH 7. One hour later 
Quil A was added to a final concentration of 0.05%, and the dialysis was continued. on PC pH 7 for 24 hours 
in refrigerating chamber. 

35 Complex forming was shown by centrifuging through a 5 to 30% saccharose gradient for 3.3 hours at 
40 000 rpm in a Beckman SW-60 rotor. The complexes were detected in the gradient by means of ELISA 
technique. 

Experiment 1 . A comparison between the immunogenic effect of the membrane protein complex 
produced with Quil A according to the invention and corresponding membrane protein micelles produced 
40 without glycoside addition. 

25 mice (BALB C, Bomhollgard, Denmark, weight about 20 g) were divided into 5 groups and the 
groups were immunized twice at three week interval with only buffer solution (PBS) 0.1 ug, 0.5 ug and 5 ug 
of the complex produced with membrane proteins from influenza and Quil A in 100 ul PBS according to 
Example 1, and with 5 ug membrane protein micelles without glycoside, made according to EPC 
45 Application 81 1 0221 3.6. 

Serum was collected each week from the mice until the end of the experiment. The immune response 
was measured in serum with the ELISA technique. Voller, Bidwell and Bartlett 1980, Enzyme-linked 
Immunosorbent Assay, pp 359-371, in the Manual of Clinical Immunology, American Society for Microbi- 
ology, Washington. 

so The results are shown in Fig 6. It is evident that the antigenic complex produced with Quil A provides a 
better immune response than the corresponding protein micelles without the addition of Quil A. 0.1 ug of 
the protein membrane complex made with Quil A induces a higher immune response than 5 ug of the 
protein micelles without addition of the glycoside. 

Experiment 2 . Comparison between immunogenic effect and side effects of membrane protein 
55 complex produced with Quil A according to the Invention and corresponding membrane protein micelles 
mixed with the glycoside as adjuvant additive. 

30 guinea pigs from The National Veterinary Institute, Sweden breeding were used in the experiment. 
They were distributed into five groups of six animals and vaccinated with protein micelles (P) from influenza 
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virus (culture Solvalla) and with membrane protein complexes from the same influenza virus produced with 
glycoside Quil A (GP) according to Table 1. Preparation according to Example 2. Six guinea pigs were 
included as an unvaccinated control. The GP complexes had been freed of free glycoside by saccharose 
gradient centrifuging. The results are revealed in Table 1. P-micelles as well as GP-complexes produce 
5 minimal reactions and GP-complexes appreciably higher antibody responses than P-micel!es. Mixture of 10 
jig free glycoside with P-micelles produces mild reactions but no adjuvant effect. Addition of 100 ug free 
glycoside produces strong local reactions in the form of redness and swelling and a higher antibody 
response than P-micelle vaccine. 



Table 1 

The immune response to influenza virus in guinea pig serum measured with haemagglutination 
inhibition (Hl)-test after two vaccinations with an interval of 4 weeks. Serum is taken 10 days after the 
75 second vaccination. 

P = 1 ug protein micelle consisting of influenza virus peplomers (H and N). 

P + 10 = 1 ug protein micelles + 10 ug free glycoside. 

p + 100 = 1 ug protein micelles + 100 ug free glycoside. 

GP = 1 ug protein complex produced with glycoside containing 
20 < 0.1 ug free glycoside. 

- no reaction 

+ slight redness 

+ + moderate redness 

+ + + strong redness and necroses 

25 

HI-titres ( 2 log/l) P P + 10 P + 100 GP 

M ^ SD 6 animals 7.9 + 2.3 7.5 + 1.5 10.3 T 3.1 9.7 + 0-6 
30 Local reaction - + +++ 



1) Non-vaccinated guinea pigs had titres 2 (6 animals) 

35 Experiment 3 . Membrane protein complexes produced according to Example 1 and further purified by 
centrifuging through 10-40% saccharose gradient were tested for immuno genie effect. This preparation has 
no demonstrable amounts of free Quil A (< 0.02% by weight) measured with a method based on Quil A's 
lytic activity. The lytic activity was investigated for bovin red blood corpuscle. The blood corpuscles were 
held in an agarose gel with a concentration of 0.05%. The agarose gel was placed in an electrophoretic 

40 system in which Quil A moves towards the anode and lyse the blood cells. The lysed zone has the form of 
a rocket and the amount of glycoside is proportional to the length of the rocket and is made visible by 
protein dying with Coomasie Brilliant Blue. This method can determine a concentration of 0.02% glycoside 
or more (Sundqvist et al, Biochemical and Biophysical Research Communications Vol 114, pp 699-704, 
1983). 

45 In sedimentation rate analysis, the additionally purified material has the same sedimentation coefficient 
as the non-purified material. Electron microscopy revealed particles with the same morphology (see Figs 2 
and 3). For vaccination with mice, the material was as active as non-purified material in stimulating antibody 
response. In an experiment, 1 ug or 0.1 ug complex of influenza virus protein complex prepared with Quil 
A-addition, purified by two gradient centrifugings according to the above, was as effective as the 

so corresponding material which was not further purified. The above result shows that the complexes are 
stable and effectively immunogenic without any demonstrable amounts of free Quil A. 

Experiment 4 . Three different vaccines with Hepatitis Bs (HBs) antigen were tested respectively on 4 
mice with a dose of 5 ug HBs antigen. The three vaccines were iscomes prepared according to Example 
14, intact 22 nm particles corresponding to a commercially available vaccine and an experimental vaccine 

55 in which corresponding HBs proteins are present in the form of micelles prepared according to EPC 
Application 81102213.6. The antibody response has been estimated by ELISA methods. 
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Table 2 

VACCINE 

5 iscomer 22 inn particles micelles 

ELISA extinction 1.343 0.603 0.569 

value read at 495 nm 1.788 0.598 0.240 

10 1 .841 0.888 0.273 

1.884 0.892 



75 



20 



Table 2 shows that mice immunized by iscoms responded by considerably higher antibody titres than HBs 
vaccines containing intact 22 nm particles or micelles. 

Experiment 5 . In a vaccination experiment followed by challange with a pathogenic rabies strain (CVS) 
iscoms, prepared according to Example 4, containing enveloped proteins from rabies virus have been 
tested on mice as to the capability of causing protective immunity. The mice were vaccinated once with a 
dose according to Table 3. The mice were test-infected 14 days later with the mice pathogenic CVS strain 
at a dose of 40 times LD 5 o. 



Table 3 



Surviving/total number of animals 
18/19 
15/18 
10/20 
0/20 

35 

The table shows that the iscom vaccine causes protective immunity. 

The new antigenic complexes according to the invention can be stored as lyophilisated preparations or 
as aqueous suspensions. For administration, they are suitably in a solvent such as e.g. physiological salt 
solution. Preferably, 0.1 M NaCI solution, pH 7.2-7.6, is used. The pH-value is adjusted by 0.05 M Tris-HCI. 
40 other buffers can also be used. 

The new protein complexes according to the invention have a stronger immunogenic effect - about 10 
times and often more - than protein micelles which are not produced with glycoside, and which have not 
been mixed with any adjuvant. If the corresponding protein micelles are to have the same immunogenic 
effect at the same protein dose, they must be mixed with so much glycoside or other adjuvant that the side 
45 effects will be much too great. 

The protein complexes according to the invention do not need to be mixed with any adjuvant and thus 
the side effects are minimized. Furthermore, the new complexes are stable In contrast to antigenic proteins 
bound to liposomes. 



Claims 

1. Immunogenic complex containing antigenic proteins or peptides with hydrophobic regions and at least 
55 one glycoside, which complex has an open spherical structure consisting of circular subunits or parts of 

the spheric structure (see Fig 2 and 3) and excluding liposomes. 

2. Immunogenic complex according to Claim 1, which complex has a lower sedimentation constant than 



Vaccination dose ( ^ug) 
4.2 



30 0i84 
0.17 



13 



EP 0 109 942 B1 



the corresponding protein or peptide micelles and a higher sedimentation constant than the cor- 
responding monomeric form of protein or peptide. 

3. Immunogenic complex according to Claims 1-2, characterized in that it is substantially free from free 
s glycoside. 

4. Immunogenic complex according to Claims 1-3, characterized in that the proteins or peptides with 
hydrophobic regions may be 

A) amphipathic proteins or peptides with hydrophilic and hydrophobic groups derived from or being 
/o membrane proteins or membrane peptides from enveloped viruses, bacterias, mycoplasmas, para- 
sites or animal cells, or such proteins or peptides produced by hybrid DNA technique, or molecules 
produced synthetically, 

B) hydrophilic proteins or peptides made amphipathic by hydrophobic groups being coupled to them 
which proteins or peptides may derive from viruses, bacterias, mycoplasmas, parasites, or be 

75 synthesized or obtained by hybrid DNA technique, 

C) amphipathic proteins or peptides obtained by inaccessible hydrophobic parts of hydrophilic 
proteins being made accessible by chemical means, which proteins may derive from the microor- 
ganisms or cells mentioned above or obtained by hybrid DNA technique, or be synthesized. 

20 5. Immunogenic complex according to Claim 4, in which the proteins and peptides are chosen from the 
group consisting of amphipathic proteins and non-hydrophobic proteins from viruses, mycoplasmas, 
bacterias, parasites, animal cells, whose non-hydrophobic proteins have been rendered hydrophobic by 
coupling of hydrophobic groups thereon, which hydrophobic groups are selected from the group 
consisting of aliphatic groups with 1-8 carbon atoms, small peptides with 1-5 amino acids, choline acid 

25 and cholesterol derivatives. 

6. An immunogenic complex according to Claim 4, which is obtained by selecting the membrane proteins 
from the group consisting of Orthomyxoviridae, Paramyxoviridae, Retroviridae, Rabdoviridae, Cor- 
onaviridae, Togaviridae, Herpesviridae, Buriyaviridae, Hepatitis B virus, membrane proteins from tox- 

30 oplasma, Picornaviridae. Parvoviridae, and Reoviridae and the glycoside being selected from saponins 
such as glycoside extract from Quillaja Saponaria Molina, Aesculus Hippocastanum or Gyophilla 
Struthium, preferably extract from Quillaja Saponaria Molina, aescin, sapoalbin. 

7. Immunogenic complex according to anyone of Claims 1-6, for use as an immunity-stimulating agent, 
35 especially as a vaccine. 

8. Human and veterinary medicine composition, characterized in that it contains an immunogenic complex 
according to anyone of Claims 1-6, possibly mixed with additives or fillers. 

40 9. A process for preparing an immunogenic complex containing antigenic proteins or peptides with 
hydrophobic regions and glycoside and characterized in that proteins or peptides with hydrophobic 
regions are mixed with one or more solubilizing agents, whereby complexes are formed between 
charged monomeric antigenic proteins or peptides and solubilizing agent, whereafter the charged 
monomeric antigenic proteins or peptides are separated from solubilizing agent in the presence of, or 

45 are separated from the solubilizing agent and directly transferred to a glycoside solution, containing one 
or more glycosides with hydrophobic and hydrophilic regions in a concentration of at least the critical 
micellular concentration, thereby forming a protein complex which is isolated and purified. 

10. A process according to Claim 9, characterized in that viruses, mycoplasmas, bacterias, parasites, 
50 animal cells or hydrophobic peptides or proteins being mixed with an ionic, non-ionic, Zwitter-ionic or 

gallic acid detergent, alcohols, small amphipathic molecules, water-soluble peptides or proteins or 
mixtures thereof in buffered, possibly saline solution, the mixture being layered on top of a solution 
containing solubilizing agent, which lies in turn over a gradient containing glycoside and is centrifuged 
at at least 100,000 g, the proteinaceous fraction being isolated, dialyzed against buffer solution, 
55 whereafter the protein complex obtained is possibly concentrated, e.g. by lyophilisation, vacuum 
dialysis or ultracentrlfuging or is purified further by gradient centrifuging. 

11. A process according to Claim 9, characterized in that viruses, mycoplasmas, bacterias, parasites, 
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animal cells or hydrophobic peptides or proteins being mixed with an ionic, non-ionic, ZwitteMonic or 
gallic acid detergent, alcohols, small amphipathic molecules, or mixtures thereof in buffered, possibly 
saline solution, the mixture being reacted with the glycoside and dialyzed against preferably ammonium 
acetate buffer or layered directly on a gradient and centrifuged at at least 100,000 g. whereafter the 
5 protein containing top fraction is collected, reacted with glycoside and dialyzed against buffer, 
preferably ammonium acetate, whereafter the protein complex obtained is possibly concentrated, e.g. 
by lyophilisation, vacuum dialysis or ultracentrifuging or is purified further by gradient centrifuging. 

12. A process according to Claim 9, characterized in that viruses, mycoplasmas, bacterias, parasites, 
70 animal cells or hydrophobic peptides or proteins being mixed with an ionic, non-ionic, ZwitteMonic or 

gallic acid detergent, alcohols, small amphipathic molecules, or mixtures thereof in buffered, possibly 
saline solution, the mixture or the proteinaceous top fraction obtained when the mixture of microorgan- 
isms, animal cells, proteins or peptides and solubilizing agent in buffered saline solution is centrifuged 
through a gradient, being separated by electrophoresis from the solubilizing agent and collected in a 
75 solution containing the glycoside, whereafter the protein complex obtained is possibly concentrated, 
e.g. by lyophilisation, vacuum dialysis or ultracentrifuging or is purified further by gradient centrifuging. 

13. A process according to Claim 9, characterized in that viruses, mycoplasmas, bacterias, parasites, 
animal cells or hydrophobic peptides or proteins being mixed with an ionic, non-ionic, ZwitteMonic or 

20 gallic acid detergent, alcohols, small amphipathic molecules, or mixtures thereof in buffered, possibly 
saline solution, the mixture or the proteinaceous top fraction obtained when the mixture of microorgan- 
isms, animal cells, proteins or peptides and solubilizing agent in buffered saline solution is centrifuged 
through a gradient, being separated chromatographically from the solubilizing agent and collected in a 
solution containing the glycoside, whereafter the protein complex obtained is possibly concentrated, 

25 e.g. by lyophilisation, vacuum dialysis or ultracentrifuging or is purified further by gradient centrifuging. 

14. Immunogenic complex obtained according to the process in any of Claims 9-13. 
CLAIMS for the Contracting State AT 

30 

1. A process for preparing an immunogenic complex containing antigenic proteins or peptides with 
hydrophobic regions and glycoside and characterized in that proteins or peptides with hydrophobic 
regions are mixed with one or more solubilizing agents, whereby complexes are formed between 
charged monomeric antigenic proteins or peptides and solubilizing agent, whereafter the charged 
35 monomeric antigenic proteins or peptides are separated from solubilizing agent in the presence of, or 
are separated from the solubilizing agent and directly transferred to a glycoside solution, containing one 
or more glycosides with hydrophobic and hydrophilic regions in a concentration of at least the critical 
micellular concentration, thereby forming a protein complex which is isolated and purified. 

40 2. A process according to Claim 1, characterized in that the proteins and peptides are chosen among 
hydrophobic membrane proteins and non-hydrophobic proteins from viruses, mycoplasmas, bacterias, 
parasites, animal cells which non-hydrophobic proteins have been rendered hydrophobic by coupling of 
hydrophobic groups thereon, which hydrophobic groups are chosen among aliphatic groups with 1-8 
carbon atoms, small peptides with 1-5 amino acids such as Trp, lie, Phe, Pro, Tyr, Leu, Val, choline 

45 acid and cholesterol derivatives; amphipathic proteins and peptides containing non-accessible hy- 
drophobic groups, that have been made accessible through gentle denaturation; or among synthetical 
proteins or peptides or proteins or peptides produced by hybrid DNA technique. 

3. A process according to Claim 1 or 2, characterized in that viruses, mycoplasmas, bacterias, parasites, 
50 animal cells or hydrophobic peptides or proteins being mixed with an ionic, non-ionic, ZwitteMonic or 

gallic acid detergent, alcohols, small amphipathic molecules, or mixtures thereof in buffered, possibly 
saline solution, the mixture being layered on top of a solution containing solubilizing agent, which lies in 
turn over a gradient containing glycoside and is centrifuged at at least 100,000 g, the proteinaceous 
fraction being isolated, dialyzed against buffer solution, whereafter the protein complex obtained is 
55 possibly concentrated, e.g. by lyophilisation, vacuum dialysis or ultracentrifuging or is purified further 
by gradient centrifuging. 

4. A process according to Claim 1 or 2, characterized in that viruses, mycoplasmas, bacterias, parasites, 
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animal cells or hydrophobic peptides or proteins being mixed with an ionic, non-ionic, Zwitter-ionic or 
gallic acid detergent, alcohols, small amphipathic molecules, or mixtures thereof in buffered, possibly 
saline solution, the mixture being reacted with the glycoside and dialyzed against preferably ammonium 
acetate buffer or layered directly on a gradient and centrifuged at at least 100,000 g, whereafter the 
5 protein containing top fraction is collected, reacted with glycoside and dialyzed against buffer, 
preferably ammonium acetate, whereafter the protein complex obtained is possibly concentrated, e.g. 
by lyophilisation, vacuum dialysis or ultracentrifuging or is purified further by gradient centrifuging. 

5. A process according to Claim 1 or 2, characterized in that viruses, mycoplasmas, bacterias, parasites, 
70 animal cells or hydrophobic peptides or proteins being mixed with an ionic, non-ionic, Zwitter-ionic or 

gallic acid detergent, alcohols, small amphipathic molecules, or mixtures thereof in buffered, possibly 
saline solution, the mixture or the proteinaceous top fraction obtained when the mixture of microorgan- 
isms, animal cells, proteins or peptides and solubilizing agent in buffered saline solution is centrifuged 
through a gradient, being separated by electrophoresis from the solubilizing agent and collected in a 
75 solution containing the glycoside, whereafter the protein complex obtained is possibly concentrated, 
e.g. by lyophilisation, vacuum dialysis or ultracentrifuging or is purified further by gradient centrifuging. 

6. A process according to Claim 1 or 2, characterized in that viruses, mycoplasmas, bacterias, parasites, 
animal cells or hydrophobic peptides or proteins being mixed with an ionic, non-ionic, Zwitter-ionic or 

20 gallic acid detergent, alcohols, small amphipathic molecules, or mixtures thereof in buffered, possibly 
saline solution, the mixture or the proteinaceous top fraction obtained when the mixture of microorgan- 
isms, animal cells, proteins or peptides and solubilizing agent in buffered saline solution is centrifuged 
through a gradient, being separated chromatographically from the solubilizing agent and collected in a 
solution containing the glycoside, whereafter the protein complex obtained is possibly concentrated, 

25 e.g. by lyophilisation, vacuum dialysis or ultracentrifuging or is purified further by gradient centrifuging. 

7. A process according to anyone of Claims 1-6, characterized in that the complex is obtained by 
selecting the membrane proteins from viruses with envelopes especially Orthomyxoviridae, Paramyx- 
oviridae, Retroviridae, Rabdoviridae, Togaviridae, Herpesviridae and Hepati B virus, membrane proteins 

30 from toxoplasma, viruses without envelope such as Picornaviridae, Parvoviridae, Reoviridae and the 
glycoside being selected from saponins such as glycoside extract from e.g. Quillaja saponaria Molina, 
Aesculus hippocastanum or Gyophilla struthium, preferably extract from Quillaja saponaria Molina. 

8. A process according to anyone of Claims 1-3 or 7, characterized in that the complex is obtained by 
35 gradient centrifuging through saccharose, whereby the beginning concentration of the glycoside- 

containing sugar gradient is kept at at least 5% by weight, preferably 15-25% by weight, and the final 
concentration at at least 20% by weight, preferably 45-60% by weight, and the glycoside content is 
kept at at least 1-3 times CMC, preferably at least 5, especially 7-12 times CMC. 

40 9. A process according to anyone of Claims 1-3 or 7-8, characterized in that the complex is obtained in 
that the solution containing solubilizing agent and sugar contains sugar with a concentration equal to or 
lower than the concentration in the upper layer of the glycoside-containing sugar gradient, preferably 5- 
25%, by weight, especially 15% by weight, and the concentration of solubilizing agent is kept at 0.25- 
3% by weight, preferably 0.75-1.5% by weight, esepcially 1% by weight. 

45 

10. A process according to anyone of Claims 1-9, characterized in that the complex is purified from free 
glycoside. 



50 Revendications 

1. Complexe immunog&ne contenant des prolines ou des peptides antig&nes avec des regions hydro- 
phobes et au moins un glycoside, lequel complexe a une structure sphtrique ouverte constitute par 
des sous-unites ou parties circulaires de la structure sphSrique (voir figures 2 et 3) et excluant des 

55 liposomes. 

2. Complexe immunogdne selon la revendication 1, ce complexe ayant une constante de sedimentation 
Interieure aux micelles de prolines ou de peptides correspondantes et une constante de sedimentation 
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superieure a la forme monom&re correspondante des proteines ou des peptides. 

3. Complexe immunogene selon les revendications 1 et 2, caracterise en ce qu'il est pratiquement 
dSpourvu de glycoside libra. 

5 

4. Complexe Immunogene selon les revendications 1 a 3, caracterise en ce que les prolines ou les 
peptides avec des regions hydrophobes peuvent §tre : 

A) des proteines ou des peptides amphipathiques avec des groupes hydrophiles et hydrophobes 
derives de proteines de membranes ou de peptides de membranes en provenance de virus 

w envelopes, de bacteries, de mycoplasmes, de parasites ou de cellules animales, ou etant ces 

proteines et peptides de membranes, ou bien ces proteines ou peptides pupates par une technique 
d'hybridation d'ADN, ou des molecules produites par synthese, 

B) des proteines ou peptides hydrophiles rendus amphipathiques par des groupes hydrophobes qui 
leur sont couples, lesquels proteines ou peptides peuvent deriver de virus, bacteries, mycoplasmes, 

is parasites, ou etre synthetisSs ou obtenus par une technique d'hybridation d'ADN, 

C) des proteines ou peptides amphipathiques obtenus en rendant accessibles par des moyens 
chimiques des parties hydrophobes ou des proteines hydrophiles inaccessibles, lesquelles proteines 
peuvent deriver des micro-organismes des cellules mentionnes ci-dessus ou obtenues par une 
technique d'hybridation d'ADN, ou etre synthetlsees. 

20 

5. Complexe immunogene selon la revendicatlon 4, dans lequel les proteines et peptides sont choisis 
dans le groupe contenant des proteines amphipathiques et des proteines non-hydrophobes en prove- 
nance de virus, mycoplasmes, bacteries, parasites, cellules d'animaux, dont les proteines non- 
hydrophobes ont ete rendues hydrophobes par couplage sur elles de groupes hydrophobes, lesquels 

25 groupes hydrophobes sont choisis dans le groupe constitue par des groupes aliphatiques a 1 a 8 
atomes de carbone, de petits peptides avec 1 a 5 acides amines, I'acide cholique et des derives de 
cholesterol. 

6. Complexe immunogene selon la revendication 4, obtenu en choisissant les proteines de membranes 
30 dans le groupe contenant : Orthomyxoviridae, Paramyxoviridae, Ftetroviridae, Rhabdoviridae, Coronaviri- 

dae, Togaviridae, Herpesviridae, Bunyaviridae, virus de ['hepatite B, proteines de membranes en 
provenance de toxoplasmes, Picornaviridae, Parvoviridae et Reoviridae, et le glycoside est choisi parmi 
des saponines, telles qu'un extrait de glucoside du Quillija saponaria Molina, Aesculus hippocastanum 
ou Gyophilla struthium, de preference un extrait en provenance de Quillija Saponaria Molina aescine, 
35 sapoalbine. 

7. Complexe immunogene selon Tune quelconque des revendications 1 a 6, utilise en tant qu'agent de 
stimulation de I'immunite, et notamment en tant que vaccin. 

40 8. Composition de medecine humaine et veterinaire, caracterisde en ce qu'elle contient un complexe 
immunogene selon I'une quelconque des revendications 1 a 6, eventueilement melange avec des 
additifs ou des charges. 

9. Proc^de pour preparer un complexe immunogene contenant des proteines ou peptides antigenes avec 
45 des regions hydrophobes et un glycoside, caracterise en ce que les proteines ou peptides avec des 

regions hydrophobes sont melange avec un ou plusieurs agents solubilisants, d'ou il resulte que des 
complexes sont formes entre des proteines ou peptides antigenes monomeres charges et un agent 
solubilisant, apr6s quoi les proteines ou peptides antigenes monomeres charges sont separes de 
I'agent solubilisant en presence d'une solution de glycosides, ou sont separes de I'agent solubilisant et 
so directement transfer a la solution de glycosides, celle-ci contenant un ou plusieurs glycosides avec 
des regions hydrophobes et hydrophiles en une concentration d'au moins la concentration micellaire 
critique, formant ainsi un complexe de proteines qui est isoie et purifie. 

10. Procede selon la revendicatlon 9, caracterise en ce que les virus, mycoplasmes, bacteries, parasites, 
56 cellules animales ou peptides ou proteines hydrophobes sont melanges avec un detergent ionique, 

non-ionique, Zwitter-lonlque ou a base d'acide gallique, des alcools, de petltes molecules amphipathi- 
ques, des peptides ou proteines solubles dans I'eau ou leurs melanges dans une solution tamponnee, 
eventuellement une solution saline, le melange etant stratifie sur la surface superieure d'une solution 
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contenant un agent solubilisant, lequel se trouve a son tour sur un gradient contenant un glycoside et 
est centrifuge a au moins 100 000 g, ia fraction proteinic etant isolee, dialysee contre une solution 
tampon, apr£s quoi le complexe de pro twines obtenu est Eventuellement concentre, par exemple par 
lyophilisation, dialyse sous vide ou ultra-centrifugation ou est purifte en outre par centrifugation avec 
gradient. 

11. ProcSdS selon la revendication 9, caractdrisS en ce que les virus, mycoplasmes, bacteries, parasites, 
cellules animales ou peptides ou proteines hydrophobes sont melanges avec un detergent ionique, 
non-ionique, Zwitter-ionique ou a base d'acide gallique, des alcools, de petites molecules amphipathi- 
ques ou leurs melanges dans une solution tamponnee, eventuellement saline, le melange reagissant 
avec le glycoside etant dialysS contre un tampon d'acetate d'ammonium ou stratifte directement sur un 
gradient et centrifuge a au moins 100 000 g, aprfcs quoi la fraction sup^rieure contenant les prolines 
est recueillie, amenee en reaction avec un glycoside et dialysee contre un tampon, de preference de 
I'acState d'ammonium, aprfcs quoi le complexe de prolines obtenu est Sventuellement concentre, par 
exemple par lyophilisation, dialyse sous vide ou ultra-centrifugation, ou est purifte davantage par 
centrifugation avec gradient. 

12. Proc£d6 selon ia revendication 9, caracterisd en ce que les virus, mycoplasmes, bacteries, parasites, 
cellules animales ou peptides ou prolines hydrophobes sont melanges avec un detergent ionique, 
non-ionique, Zwitter-ionique ou a base decide gallique, des alcools, de petites molecules amphipathi- 
ques ou leurs melanges dans une solution tamponnee, eventuellement saline, le melange ou la fraction 
superieure proteinee obtenue lorsque le rrtelange de micro-organismes, de cellules organiques, de 
proteines ou de peptides et d'un agent solubilisant dans une solution saline tamponnee est centrifuge 
avec un gradient, 6tant separd par electrophor&se de Pagent solubilisant et recueilli dans une solution 
contenant ie glycoside, apr&s quoi le complexe de prolines obtenu est eventuellement concentre, par 
exemple par lyophilisation, dialyse sous vide ou ultra-centrifugation, ou est purifie davantage par 
centrifugation avec gradient. 

13. Procede selon la revendication 9, caracterise en ce que les virus, mycoplasmes, bacteries, parasites, 
cellules animales ou peptides ou prolines hydrophobes sont melanges avec un detergent ionique, 
non-ionique, Zwitter-ionique ou k base d'acide gallique, des alcools, de petites molecules amphipathi- 
ques ou leurs melanges dans une solution tamponnee, eventuellement saline, le melange ou la fraction 
superieure proteinee obtenue lorsque le melange de micro-organismes, de cellules animales, de 
proteines ou de peptides et de I'agent solubilisant dans une solution saline tamponnee est centrifuge 
avec un gradient, etant separe par chromatographie de I'agent solubilisant et recueilli dans une solution 
contenant le glycoside, apres quoi le complexe de proteines obtenu est eventuellement concentre, par 
exemple par lyophilisation, dialyse sous vide ou ultra-centrifugation, ou est purifie davantage par 
centrifugation avec gradient. 

14. Complexe immunog&ne obtenu selon le procScte de I'une quelconque des revendications 9 h 13. 
Revendications pour I'Etat contractants AT 

1. Precede pour preparer un complexe immunog§ne contenant des proteines ou des peptides antigfcnes 
avec des regions hydrophobes et un glycoside, caracterisS en ce que les prolines ou les peptides 
avec des regions hydrophobes sont nrtelang6s avec un ou plusieurs agents solubilisants, d'ou il r^sulte 
que des complexes sont formes entre des prolines ou peptides antigenes monomeres charges et 
I'agent solubilisant, apr&s quoi les prolines ou peptides antigdnes monomeres charges sont sSpanSs 
de I'agent solubilisant en presence d'une solution de glycoside, ou sont separSs de I'agent solubilisant 
et directement transfers a la solution de glycoside, contenant un ou plusieurs glycosides avec des 
regions hydrophobes et hydrophiles en une concentration d'au moins la concentration micellaire 
critique, formant ainsi un complexe de prolines qui est isote et purifte. 

2. Procede selon la revendication 1 , caracterisS en ce que les prolines et peptides sont choisis parmi 
des prolines de membranes hydrophobes et des prolines non-hydrophobes en provenance de virus, 
de mycoplasmes, de bacteries, de parasites, de cellules animales, lesquelles prolines non-hydropho- 
bes ont 6x6 rendues hydrophobes en couplant sur elles des groupes hydrophobes, lesquels groupes 
hydrophobes sont choisis parmi des groupes aliphatiques & 1 a 8 atomes de carbone, de petits 
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peptides avec 1 & 5 acides amines, tels que Trp, lie, Phe, Pro, Tyr, Leu, Val, I'acide cholique et des 
derives de cholesterol ; des prolines et peptides amphipathiques contenant des groupes hydrophobes 
non-accessibles qui ont 6te rendus accessibles par denaturatlon douce ; ou parmi des proteines ou 
peptides synthStiques ou des prolines ou peptides produites par une technique d'hybridation d'ADN. 

5 

3. ProcSde selon la revendication 1 ou la revendication 2, caracterise en ce que les virus, mycoplasmes, 
bacteries, parasites, cellules animales ou peptides ou proteines hydrophobes sont melanges avec un 
detergent ionique, non-ionique, Zwitter-ionique ou a base d'acide gallique, des alcools, de petites 
molecules amphipathiques ou lerus melanges dans une solution tamponnee, eventuellement saline, le 

w melange etant stratify sur la surface superieure d'une solution contenant un agent solubilisant, lequel 
se trouve a son tour sur un gradient contenant un glycoside et est centrifuge a au moins 100 000 g, la 
fraction proteinee etant iso!6e, dialysSe contre une solution tamponnee, aprfcs quoi le complexe de 
proteines obtenu est eventuellement concents, par exemple par" lyophilisation, dialyse sous vide ou 
ultra-centrifugation, ou est purif!6 ulterieurement par centrifugation avec gradient. 

75 

4. Procede selon la revendication 1 ou la revendication 2, caracterise en ce que les virus, mycoplasmes, 
bacteries, parasites, cellules animales ou peptides ou prolines hydrophobes sont melanges avec un 
detergent ionique, non-ionique, Zwitter-ionique ou a base d'acide gallique, des alcools, de petites 
molecules amphipathiques ou leurs melanges dans une solution tamponnee, eventuellement saline, Je 

20 melange etarit amen§ en reaction avec le glycoside et dialyse contre un tampon, de preference h base 
d'acetate d'ammonium, ou stratifie directement sur un gradient et centrifuge k au moins 100 000 g, 
apres quoi la fraction superieure contenant les proteines est recueillie, amende ci rSagir avec un 
glycoside et dialysee contre un tampon, de preference de Pacetate d'ammonium, aprfes quoi le 
complexe de proteines obtenu est eventuellement concentre, par exemple par lyophilisation, dyalise 

25 sous vide ou ultra-centrifugation, ou est purifie ulterieurement par centrifugation avec gradient. 

5. Proc^de selon la revendication 1 ou la revendication 2, caracterise en ce que les virus, mycoplasmes, 
bacteries, parasites, cellules animales ou peptides ou proteines hydrophobes sont melanges avec un 
detergent ionique, non-ionique, Zwitter-ionique ou base d'acide gallique, des alcools, de petites 

30 molecules amphipathiques ou leurs melanges dans une solution tamponnee, eventuellement saline, le 
melange ou la fraction superieure proteinee obtenue lorsque le melange de micro-organismes, de 
cellules animales, de proteines ou de peptides et de Pagent solubilisant dans une solution saline 
tamponnee est centrifuge avec un gradient, etant separe par electrophorese de Pagent solubilisant et 
recueilli dans une solution contenant le glycoside, apr&s quoi le complexe de proteines obtenu est 

35 eventuellement concentre, par exemple par lyophilisation, dialyse sous vide ou ultra-centrifugation, ou 
est purifie ulterieurement par centrifugation avec gradient. 

6. Procede selon la revendication 1 ou la revendication 2, caracterise en ce que les virus, mycoplasmes, 
bacteries, parasites, cellules animales ou peptides ou proteines hydrophobes sont melanges avec un 

40 detergent ionique, non-ionique, Zwitter-ionique ou a base d'acide gallique, des alcools, de petites 
molecules amphipathiques ou leurs melanges dans une solution tamponnee, eventuellement saline, le 
melange ou la fraction superieure proteinee obtenue lorsque le melange de micro-organismes, de 
cellules animales, de proteines ou peptides et de Pagent solubilisant dans une solution saline 
tamponnee est centrifuge avec un gradient, etant separe par chromatographie de I'agent solubilisant et 

45 recueilli dans une solution contenant le glycoside, apr&s quoi le complexe de proteines obtenu est 
eventuellement concentre, par exemple par lyophilisation, dialyse sous vide ou ultra-centrifugation, ou 
est purifie ulterieurement par centrifugation avec gradient. 

7. Procede selon I'une quelconque des revendicatlons 1 & 6, caracterise en ce que le complexe est 
so obtenu en seiectionnant les proteines de membranes en provenance de virus avec enveloppes, 

notamment les suivants : Orthomyxoviridae, Paramyxoviridae, Retroviridae, Rabdoviridae, Togaviridae, 
Herpesviridae et virus de Phepatite B, des proteines de membranes en provenance de toxoplasmes, 
des virus sans enveloppe tels que Picornaviridae, Parvoviridae, Reoviridae, et le glycoside etant 
seiectionne parmi des saponines, telles qu'un extrait de glucoside de, par exemple, Quillaja saponaria 
55 Molina, Aesculus hippocastanum ou Gyophilla struthium, de preference un extrait de Quillaja saponaria 
Molina. 

8. ProcEde selon I'une quelconque des revendicatlons 1 a 3 ou 7, caracterise en ce que le complexe est 
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obtenu par centrifugation avec gradient avec de la saccharose, d'ou il rSsulte que la concentration 
initiale du gradient de Sucre contenant le glycoside est malntenue a au moins 5% en poids, de 
preference 15 h 25% en poids, et la concentration finale h au moins 20% en poids, de preference 45 h 
60% en poids, et en ce que la teneur en glycoside est maintenue h au moins 1 a 3 fois CMC, de 
pr6f6rence au moins 5 et notamment 7 & 12 fois CMC. 

9. Procede selon Tune quelconque des revendications 1 a 3 ou 7 et 8, caracferisS en ce que le complexe 
est obtenu parle fait que la solution contenant I'agent solubilisant et le sucre contient du sucre avec une 
concentration egale ou inferieure a la concentration dans la couche supSrieure du gradient de sucre 
contenant le glycoside, de preference a 5 k 25% en poids, et notamment 15% en poids, et en ce que 
la concentration de I'agent solubilisant est maintenue a 0,25% a 3% en poids, de preference 0,75 a 
1,5% en poids, et notamment 1% en poids. 

10. Procede selon Tune quelconque des revendications 1 a 9, caracferis£ en ce que le complexe est 
puriffe du glycoside libre. 



AnsprUche 

1. Immunogener Komplex der Antigen-Proteine Oder Peptide mit hydrophoben Regionen und wenigstens 
ein Glykosid enthart, welcher Komplex eine offene sphMrische Struktur aufweist, die aus kreisfflrmigen 
Untereinheiten oder Teilen der spharischen Struktur (siehe Fig. 2 und 3) besteht und die Liposome 
ausschliei3t. 

2. Immunogener Komplex nach Anspruch 1, welcher Komplex eine niedrigere Sedimentationskonstante 
als das entsprechende Protein- oder Peptidmizell und eine hohere Sedimentationskonstante hat als die 
entsprechende monomere Form des Proteins oder Peptides. 

3. Immunogener Komplex nach den AnsprUchen 1 und 2, dadurch gekennzeichent, da/3 er im wesentli- 
chen frei vom Glykosid ist. 

4. Immunogener Komplex nach den AnsprUchen 1 bis 3, dadurch gekennzeichnet, dafl die Proteine oder 
Peptide mit hydrophoben Regionen sein konnen: 

A) Amphipatische Proteine oder Peptide mit hydrophilen und hydrophoben Gruppen,die aus Mem- 
branproteinen oder Membranpeptiden abgeleitet sind bzw. aus diesen Proteinen bzw. Peptiden von 
umhullten Viren, Bakterien, Mykoplasmen, Parasiten oder tierischen Zellen bestehen oder Proteine 
oder Peptide sind, die durch Hybrid-DNA-Technik erzeugt wurden oder synthetisch hergestellte 
MolekUle sind, 

B) hydrophile Proteine oder Peptide, die durch hydrophobe Gruppen amphipatisch gemacht wurden, 
welche mit ihnen gekuppelt sind, wobei die Proteine oder Peptide von Viren, Bakterien, Mykoplas- 
men. Parasiten gewonnen, synthetisch hergestellt oder durch Hybrid-DNA-Technik erhalten werden, 

C) amphipatische Proteine oder Peptide, die von unzuganglichen hydrophoben Teilen von hydrophi- 
len Proteinen erhalten werden, die durch chemische Mittel zugSnglich gemacht werden, welche 
Proteine von den oben erwahnten Mikroorganismen oder Zellen gewonnen, durch Hybrid DNA- 
Technik erhalten oder synthetisch dargestellt werden. 

5. Immunogener Komplex nach Anspruch 4, bei dem die Proteine und Peptide aus der Gruppe gewahlt 
sind, die aus amphipatischen Proteinen und nicht-hydrophoben Proteinen von Viren, Mykoplasmen, 
Bakterien, Parasiten und tierischen Zellen besteht, deren nicht-hydrophobische Proteine durch Ankop- 
pelung hydrophobischer Gruppen hydrophob gemacht wurden, welche hydrophobischen Gruppen aus 
der Gruppe gewShlt sind, die aus aliphatischen Gruppen mit 1 bis 8 Kohlenstoffatomen, kleinen 
Peptiden mit 1 bis 5 AminsSuren, CholinsSure und Cholesterlnderivaten besteht. 

6. Immunogener Komplex nach Anspruch 4, der dadurch erhalten wird, da/3 die Membranproteine aus 
jener Gruppe ausgewahlt werden, die aus Orthomyxoviridae, Paramyxoviridae, Retroviridae, Rabdoviri- 
dae, Coronavlridae, Togaviridae, Herpesviridae, Bunyaviridae, Hepatitis B Virus, Membranproteinen von 
Toxoplasma, Picornaviridae, Parvoviridae und Reoviridae besteht und die Glykoside aus Saponinen, wie 
Glykosidextrakt von Quillaja Saponaria Molina, Aesculus Hippocastanum oder Gyophilla Struthium, 



20 



EP 0 109 942 B1 



vorzugsweise aus dem Extrakt von Quillaja Saponaria Molina, Aescin und Sapoalbin ausgewahlt sind. 

7. Immunogener Komplex nach einem der AnsprUche 1 bis 7, zur Verwendung als Immunstimulanz, 
insbesondere als Impfstoff. 

5 

8. Human-und veteminarmedizinische Zusammensetzung, dadurch gekennzeichnet, daB sie einen immu- 
nogenen Komplex nach einem der AnsprOche 1 bis 6 gegebenenfalls in Mischung mit Additiven oder 
FUilstoffen enthalt. 

w 9. Verfahren zum Herstellen elnes immunogenen Komplexes, der Antigen- Protelne oder Peptide mit 
hydrophoben Regionen und Glykoside enthalt, dadurch gekennzeichnet, da/! Proteine oder Peptide mit 
hydrophoben Regionen mit einem oder mehreren losenden Mitteln gemischt werden, wodurch Komple- 
xe zwischen geladenen monomeren Antigen-Proteinen oder Peptiden und dem auflOsenden Mittel 
gebildet werden, wonach die geladenen monomeren Antigen-Proteine oder Peptide vom aufltfsenden 

15 Mittel in Gegenwart von einer Glykosidlosung getrennt oder vom losenden Mittel getrennt und direkt in 
eine Glykosidlosung Uberstellt werden, die ein oder mehrere Glykoside mit hydrophoben und hydrophi- 
len Regionen in einer Konzentration enthalt, die wenigstens der kritischen Mizell-Konzentration ent- 
spricht, wodurch ein Proteinkomplex gebildet wird, der isoliert und gereinigt wird. 

20 10- Verfahren nach Anspruch 9, dadurch gekennzeichnet, da/3 Viren, Mykoplasmen, Bakterien, Parasiten, 
tierische Zellen oder hydrophobe Peptide Oder Proteine mit einem ionischen, nicht-ionischen, Zwitter- 
ionischen oder Gallussaure enthaltenden Reinigungsmittel, Alkoholen, kleinen amphipatischen MolekU- 
len, wasserlBslichen Peptiden Oder Proteinen Oder Mischungen von ihnen in gepufferter, gegebenen- 
falls salziger LSsung gemischt und die Mischung oben auf einer Losung abgelagert wird, die ein 

25 auflosendes Mittel enthalt, das seinerseits Liber einem Gradienten llegt, der Glykoside enthalt, und bei 
wenigstens 100,000 g zentrifugiert wird, da/3 die proteinhaltige Fraktion isoliert und gegen eine 
Pufferlosung dialysiert wird, wonach der erhaltene Proteinkomplex mSglicherweise z. B. durch Lyophili- 
sierung, Vakuumdialyse oder Ultrazentrifugierung konzentriert oder durch abgestufte Zentrifugierung 
weiter gereinigt wird. 

30 

11. Verfahren nach Anspruch 9, dadurch gekennzeichnet, da/3 Viren, Mykoplasmen, Bakterien, Parasiten, 
tierische Zellen oder hydrophobe Peptide oder Proteine mit einem ionischen, nicht-ionischen. Zwitter- 
ionischen oder GallussSure enthaltenden Reinigungsmittel, Alkoholen, kleinen. amphipatischen Moleku- 
len oder Mischungen daraus in gepufferter, gegebenenfalls salziger LSsung gemischt, die Mischung mit 

35 dem Glykosid reagiert und gegen einen vorzugsweise aus Ammoniumazetat bestehenden Puffer 
dialysiert oder direkt auf einem Gradienten abgelagert und bei wenigstens 100,000 g zentrifugiert wird, 
wonach die proteinhaltige Oberfraktion gesammelt mit Glykosid reagiert und gegen einen Puffer, 
vorzugsweise Ammoniumazetat dialysiert wird, wonach der erhaltene Proteinkomplex moglicherweise z. 
B. durch Lyophilisierung, Vakuumdialyse oder Ultrazentrifugierung konzentriert oder durch stufenweise 

40 Zentrifugierung weiter gereinigt wird. 

12. Verfahren nach Anspruch 9, dadurch gekennzeichnet, da/3 Viren, Mykoplasmen, Bakterien, Parasiten, 
tierische Zellen oder hydrophobe Peptide oder Proteine mit einem ionischen, nicht ionischen, Zwitter- 
ionischen oder Gallussaure enthaltenden Reinigungsmittel, Alkoholen, kleinen amphipatischen MolekG- 

45 len oder Mischungen von ihnen in gepufferter, gegebenenfalls salziger Losung gemischt, die Mischung 
oder die proteinhaltige Oberfraktion, die erhalten wird, wenn die Mischung aus Mikroorganismen, 
tierischen Zellen, Proteinen Oder Peptiden und auflOsendem Mittel in gepufferter salziger Losung durch 
einen Gradienten zentrifugiert wird, vom losenden Mittel durch Elektrophorese abgetrennt und in einer 
Losung gesammelt wird, welche die Glykoside enthcMt, wonach der erhaltene Proteinkomplex m5gli- 

50 cherweise z. B. durch Lyophilisierung, Vakuumdialyse oder Ultrazentrifugierung konzentriert Oder durch 
Gradientenzentrifugierung gereinigt wird. 

13. Verfahren nach Anspruch 9, dadurch gekennzeichnet, da/3 Viren, Mykoplasmen, Bakterien, Parasiten, 
tierische Zellen oder hydrophobe Peptide oder Proteine mit einem ionischen, nicht-ionischen, Zwitter- 

55 Ionischen oder Gallussaure enthaltenden Reinigungsmittel, Alkoholen, kleinen amphipatischen Moleku- 
len oder Mischungen davon in gepufferter moglicherweise salziger Losung gemischt und die Mischung 
oder die proteinhaltige Oberfraktion, welche erhalten wird, wenn die Mischung aus Mikroorganismen, 
tierischen Zellen, Proteinen oder Peptiden und dem auflBsenden Mittel In gepufferter salziger Losung 
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durch elnen Gradienten zentrifuglert wird, auf chromatographischem Wege vom auflosenden Mittel 
getrennt und In einer Ltfsung gesammelt wird, welche die Glykoslde enthalt, wonach der erhaltene 
Protelnkomplex moglicherweise z. B. durch Lyophilisierung. Vakuumdialyse oder Ultrazentrifugierung 
konzentriert oder durch Zentrifugierung Qber den Gradienten welter gereinlgt wird. 

5 

14. Immunogener Komplex, der durch das Verfahren nach einem der AnsprUche 9 bis 13 erhalten wird. 
Patentanspruche: FUr den Vertragsstaat AT 

w 1. Verfahren zum Herstellen eines Immunogenen Komplexes, der Antlgen-Proteine oder Peptide mlt 
hydrophoben Regionen und Glykoside enthalt, dadurch gekennzeichnet, dafi Proteine oder Peptide mlt 
hydrophoben Regionen mit einem oder mehreren Idsenden Mitteln gemischt werden, wodurch Komple- 
xe zwischen geladenen monomeren Antigen-Proteinen oder Peptiden und dem auflosenden Mittel 
gebildet werden, wonach die geladenen monomeren Antigen-Protelne oder Peptide vom auflosenden 

T5 Mittel in Gegenwart von einer Glykosidlosung getrennt oder vom losenden Mittel getrennt und direkt in 
eine GlykosidlSsung Oberstellt werden, die ein oder mehrere Glykoside mit hydrophoben und hydrophi- 
len Regionen in einer Konzentratlon enthSIt, die wenigstens der kritischen Mizell-Konzentratlon ent- 
spricht, wodurch ein Proteinkomplex gebildet wird, der isollert und gereinlgt wird. 

20 2. Verfahren nach Anspruch 1, dadurch gekennzeichnet, dafi die Proteine und Peptide aus hydrophoben 
Membranproteinen und nicht-hydrophoben Proteinen von Viren. Mykoplasmen, Bakterien, Parasiten und 
tierischen Zellen gewahlt werden, welche nicht-hydrophoben Proteine durch Ankoppelung hydrophober 
Gruppen hydrophob gemacht wurden, welche hydrophoben Gruppen aus aliphatischen Gruppen mit 1 
bis 8 Kohlenstoffatomen, kleinen Peptiden mit 1 bis 5 Aminosauren, wie Trp, lie, Phe, Pro, Tyr, Leu, 

25 Val, Choiinsaure und Cholesterlnderivaten; amphipatischen Proteinen und Peptiden, die nicht zugangli- 
che hydrophobe Gruppen enthalten, die durch leichte Denaturisierung zuganglich gemacht worden 
sind, oder aus syntheti'schen Proteinen oder Peptiden oder Proteinen oder Peptiden ausgewahlt 
werden, die durch Hybrid-DNA-Techniken erzeugt worden sind. 

30 3. Verfahren nach Anspruch 1 oder 2, dadurch gekennzeichnet, dafi Viren, Mykoplasmen, Bakterien, 
Parasiten, tierische Zellen oder hydrophobe Peptide Oder Proteine mit einem lonischen. nlcht-ionischen, 
Zwitter-ionischen oder Gallussaure enthaltenden Reinigungsmittel, Alkoholen, kleinen amphipatischen 
Molekulen, wasserlSslichen Peptiden oder Proteinen oder Mischungen von ihnen in gepufferter, 
gegebenenfalls salziger Losung gemischt und die Mischung oben auf einer LSsung abgelagert wird, die 

35 ein auflosendes Mittel enthalt, das seinerseits uber einem Gradienten liegt, der Glykoside enthalt, und 
bei wenigstens 100,000 g zentrifugiert wird, dafi die proteinhaltige Fraktion isoliert und gegen eine 
Pufferlosung dialysiert wird, wonach der erhaltene Proteinkomplex mfiglicherweise z. B, durch Lyophili- 
sierung, Vakuumdialyse oder Ultrazentrifugierung konzentriert oder durch abgestufte Zentrifugierung 
weiter gereinigt wird. 

40 

4. Verfahren nach Anspruch 1 oder 2, dadurch gekennzeichnet, daB Viren, Mykoplasmen, Bakterien, 
Parasiten. tierische Zellen oder hydrophobe Peptide oder Proteine mit einem ionischen, nicht-ionischen, 
Zwitter-ionischen oder Gallussaure enthaltenden Reinigungsmittel, Alkoholen, kleinen amphipatischen 
MolekGlen oder Mischungen daraus In gepufferter, gegebenenfalls salziger Losung gemischt, die 

45 Mischung mit dem Glykosid reagiert und gegen einen vorzugsweise aus Ammoniumazetat bestehenden 
Puffer dialysiert oder direkt auf einem Gradienten abgelagert und bei wenigstens 100,000 g zentrifugiert 
wird, wonach die proteinhSltige Oberfraktion gesammelt mit Glykosid reagiert und gegen einen Puffer, 
vorzugsweise Ammoniumazetat dialysiert wird, wonach der erhaltene Proteinkomplex m6glicherweise z. 
B. durch Lyophilisierung, Vakuumdialyse oder Ultrazentrifugierung konzentriert oder durch Gradlenten- 

50 zentrifugierung weiter gereinigt wird. 

5. Verfahren nach Anspruch 1 oder 2, dadurch gekennzeichnet, dafi Viren, Mykoplasmen, Bakterien. 
Parasiten, tierische Zellen oder hydrophobe Peptide oder Proteine mit einem ionischen, nlcht ionischen, 
Zwitter-ionischen oder GallussSure enthaltenden Reinigungsmittel, Alkoholen, kleinen amphipatischen 

55 MolekOlen oder Mischungen von ihnen in gepufferter, gegebenenfalls salziger L5sung gemischt, die 
Mischung oder die proteinhaltige Oberfraktion, die erhalten wird, wenn die Mischung aus Mlkroorganis- 
men, tierischen Zellen, Proteinen oder Peptiden und aufldsendem Mittel In gepufferter salziger Losung 
durch einen Gradienten zentrifugiert wird, vom losenden Mittel durch Elektrophorese abgetrennt und in 
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einer Losung gesammelt wird, welche die Glykoside enMIt, wonach der erhaltene Proteinkomplex 
mfiglicherweise z. B. durch Lyophilisierung, Vakuumdialyse oder Ultrazentrifugierung konzentriert oder 
durch Gradlentenzentrifuglerung gereinigt wird. 

5 6. Verfahren nach Anspruch 1 oder 2, dadurch gekennzeichnet, daJ3 Viren, Mykoplasmen, Bakterien, 
Paraslten, tierische Zellen oder hydrophobe Peptide oder Proteine mit einem ionlschen, nlcht-ionlschen, 
Zwitter-ionischen oder Gallussaure enthaltenden Reinigungsmittel, Alkoholen, kleinen amphipatlschen 
MolekUlen oder Mischungen davon In gepufferter mOgilcherwelse salziger LOsung gemischt und die 
Mischung oder die proteinhSltige Oberfraktion, welche erhalten wird, wenn die Mischung aus Mikroor- 

70 ganlsmen, tlerlschen Zellen, Proteinen Oder Peptiden und dem auflfisenden MIttel In gepufferter 
salziger Losung durch einen Gradienten zentrifugiert wird, auf chromatographischem Wege vom 
auflosenden Mittel getrennt und in einer Losung gesammelt wird, welche die Glykoside enthalt, wonach 
der erhaltene Proteinkomplex moglicherweise z. B. durch Lyophilisierung, Vakuumdialyse oder Ultra- 
zentrifugierung konzentriert oder durch Zentrifugierung Gber den Gradienten weiter gereinigt wird. 

15 

7. Verfahren nach einem der AnsprGche 1 bis 6, dadurch gekennzelchnet, da/J der Komplex dadurch 
erhalten wird, dafl die Membranproteine von Viren mit Umhullungen ausgewahlt werden, insbesondere 
von Orthomyxovlrldae, Paramyxoviridae, Retroviridae, Rabdoviridae, Togaviridae, Herpesviridae und 
Hepatitis B Virus, Membranproteinen von Toxoplasma, Viren ohne Umhullung, wie Picornaviridae, 

20 Parvoviridae, Reoviridae und die Glykoside aus Saponinen, wie Glykosidextrakt von Quillaja Saponaria 
Molina, Aesculus Hippocastanum Oder Gyophllla Struthium, vorzugswelse aus dem Extrakt von Quillaja 
Saponaria Molina ausgewahlt werden. 

8. Verfahren nach einem der AnsprGche 1 bis 3 oder 7, dadurch gekennzeichnet, daB der Komplex durch 
25 Gradientenzentrlfugierung durch Saccharose erhalten wird, wobei die Anfangskonzentration des glyko- 

sidhaltigen Zuckergradlenten bei wenigstens 5 Gew. %, vorzugsweise 15 bis 25 Gew. % und die 
Endkonzentration bei wenigstens 20 Gew. % vorzugsweise 45 bis 60 Gew. % gehalten und der 
Glykosidgehalt bei wenigstens 1 bis 3 ma! CMC, vorzugsweise wenigstens 5 und Insbesondere 7 bis 12 
mal CMC gehalten wird. 

30 

9. Verfahren nach einem der AnsprGche 1 bis 3 oder 7 bis 8, dadurch gekennzeichnet, da/3 der Komplex 
dadurch erhalten wird, dafl die das losende Mittel und Zucker enthaltende Losung Zucker in einer 
Konzentration enthalt, die gleich oder nledriger ist als die Konzentration in der Oberlage des glykosid- 
hSItlgen Zuckergradlenten, namlich vorzugsweise 5 bis 25 Gew. %, insbesondere 15 Gew. % und die 

35 Konzentration des losenden Mittels bei 0,25 bis 3 Gew. %, vorzugsweise 0,75 bis 1,5 Gew. % 
insbesondere 1 Gew. % gehalten wird. 

10. Verfahren nach einem der AnsprGche 1 bis 9, dadurch gekennzeichnet, dafl der Komplex von freien 
Glykosiden gereinigt wird. 

40 
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FIG.5B 
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